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PREFACE. 


The  plan  of  this  work  is  designed  to  teach  the  Anatomy  of  the 
Human  Body  by  dissection  in  successive  stages  after  the  following 
manner: — 

In  the  dissection  of  a  Part  the  attention  of  the  Student  is  directed 
first  to  the  superficial  prominences  of  bone  and  muscle,  and  to  the 
hollows  that  point  out  the  situation  of  the  subjacent  vessels.  Next 
the  cutaneous  structures,  and  the  different  layers  of  muscles  with 
their  appertaining  vessels  and  nerves  are  examined  in  succession,  so 
that  the  several  objects  between  the  surface  of  the  Body  and  the 
bones  may  be  observed  in  much  the  same  order  as  they  would  be 
met  with  in  a  Surgical  operation.  And,  lastly,  the  joints  and  liga- 
ments receive  due  notice. 

In  the  dissection  also  of  the  viscera  and  the  or<:^ans  of  the  senses 
the  manner  in  which  the  composition  of  each  may  be  shown,  is  fully 
indicated  for  the  guidance  of  the  Student. 

The  Anatomical  description  of  the  Part  imder  examination  is 
arranged  in  conformity  with  the  dissection  in  regions,  and  each 
muscle,  bloodvessel,  nerve,  or  other  structure,  is  described  only  to 
such  an  extent  as  it  may  be  laid  bare. 

Since  the  publication  of  the  last  edition  great  changes  have  been 
made  in  textural  Anatomy;  and  the  chief  of  these,  for  which  I  am 
indebted  to  Quain's  Anatomy,  I  have  introduced  into  my  account  of 
the  microscopic  structure  of  the  different  organs. 

In  this  edition,  as  in  the  preceding  ones,  I  have  endeavored  to 
make  the  work  more  complete  by  the  correction  of  inaccuracies,  and 
to  render  it  more  eflScient  as  a  guide  to  practical  work. 

G.  V.  ELLIS. 

October,  1878. 
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DEMONSTRATIONS  OF  ANATOMY. 


CHAPTER  I. 

DISSECTION  OF  THE  HEAD  AND  NECK. 


Section  I. 

EXTERNAL  PARTS  OF  THE  HEAD. 

DiKECTioxs.  In  the  dissection  of  the  head  and  neck,  the  student 
should  endeavor  to  learn  the  parts  described  in  the  first  fifty-one  pages, 
before  the  position  of  the  body  is  changed  ;  but  if  want  of  time  necessitates 
an  omission  of  some  part,  the  examination  of  the  facial  nerve  (p.  47)  can 
be  best  deferred  till  a  subsequent  stage.  The  orbit  on  one  side,  the  poste- 
rior triangular  s{>ace  on  both  sides  of  the  neck,  and  the  exterior  and  the 
interior  of  tlie  head,  should  be  examined  whilst  the  body  lies  in  its  first 
position  on  the  Back. 

Position,  The  student  begins  with  the  dissection  of  the  scalp  and  the 
muscles  of  the  ear.  To  obtain  the  best  |M)sition,  raise  the  head  to  a  suitable 
height,  and  turn  the  face  to  the  rij^lit  side.  On  the  left  side  the  muscles 
are  to  be  seen,  and  on  the  oi)posite  half  the  vessels  and  nerves  are  to  Xai 
displaye<l. 

ExTKixsio  MUSCLES  OF  THE  Eah.  Three  muscles  attach  the  ear  to 
the  side  of  the  hea<l.  Two  are  above  it,  one  elevating,  the  other  drawing 
it  forwards  ;  and  the  third,  a  retrahent  muscle,  is  behind  the  ear.  There 
are  other  special  or  intrinsic  muscles  of  the  cartilage  of  the  ear,  which 
will  l>e  afterwards  described. 

Dissection,  When  the  ear  has  been  dniwn  down  by  hooks,  the  position 
of  the  upper  muscle  will  be  indicate*!  by  a  slight  prominence  between  it 
and  the  head  ;  and  the?  muscular  fibres  may  be  laid  bare  by  means  of  the 
two  following  incisions,  made  no  deeper  than  the  skin  :  One  is  to  be  car- 
ried upwanls  on  the  side  of  the  head,  for  about  three  inches,  along  the 
cutaneous  ridge  before  mentioned  ;  and  the  other,  about  the  sanui  length, 
is  to  be  directed  from  before  backwards  close  above  the  ear,  so  that  the 
two  may  join  at  a  right  angle.  On  carefully  raising  the  flaps  of  skin  from 
below  upwards,  and  removing  the  subjacent  tissue,  a  thin  fan-shaped 
muscular  laver  will  come  into  view — the  more  anterior  fibres  constituting 
the  attrahens,  and  the  posterior  the  attollens  aurem  muscle. 

On  drawing  forwards  the  ear  a  ridge  marks  the  situation  of  the  posterior 
muscle.  To  remove  the  integuments,  let  the  scal[)el  be  drawn  about  an 
inch  behind  the  ear,  from  the  transverse  cut  above  as  far  as  to  a  level  with 
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the  lobule  of  the  ear,  and  then  forwards  below  the  lobule.  After  the  piece 
of  skin  included  by  those  cuts  has  been  reflected  towards  the  ear,  the 
retrahent  muscle  must  be  sought  beneath  the  subcutaneous  tissue ;  it 
consists  of  i*ounded  bundles  of  libres,  and  is  stronger  and  deeper  than  the 
others. 

The  ATTRAHENS  AUREM  (fig.  1,  "•)  is  a  small  fan-shaped  muscle,  and, 
arises  from  the  fore  part  of  the  aponeurosis  of  the  occipito-frontalis.  Its 
fibres  are  directed  backwards,  and  are  inserted  into  a  projection  on  the 
front  of  the  rim  of  the  ear.  Beneath  it  are  the  superficial  tem|>oral  vessels 
and  nerve. 

The  ATTOLLENS  AUREM  (fig.  1,  '*)  has  the  same  form  as  the  preceding, 
though  its  fibres  are  longer  and  better  marked.  Arising  also  from  the 
tendon  of  tlie  occipito-frontalis,  the  fibres  converge  to  their  insertion  into 
the  inner  or  cranial  surface  of  the  pinna  of  the  ear — into  an  eminence 
corresponding  with  a  fossa  (that  of  the  anti-helix)  on  the  opposit^^  aspect. 

The  RETKAHEN8  AUREM  (musculi  retraheutes,  Alb.,  fig.  1,  ")  consists 
of  two  or  three  roundish  but  separate  bundles  of  fibres,  which  are  stronger 
than  those  of  the  other  muscles.  The  bundles  arise  from  the  root  of  the 
mastoid  process,  and  pass  almost  transversely  forwards  to  be  inserted  by 
aponeurotic  fibres  into  the  lower  part  of  the  ear  (concha)  at  its  cranial 
jispect.  The  posterior  auricular  artery  and  nerve  are  in  contact  with  this 
muscle. 

Action.  The  three  preceding  muscles  will  move  the  outer  ear  slightly  in 
the  directions  indicated  by  their  names:  the  anterior  drawing  it  upwards 
and  forwards,  the  middle  one  upwards,  and  the  posterior  backwards. 

The  OCCIPITO-FRONTALIS  MUSCLE  (fig.  1, ')  covers  the  arch  of  the  skull, 
and  consists  of  an  anterior  and  a  posterior  fleshy  part,  w^ith  an  intervening 
tendon. 

Dissection,  On  the  same  side  of  the  head  (the  left)  the  occipito-frontalis 
is  to  be  dissected.  To  bring  this  muscle  into  view,  a  cut  may  be  made 
along  the  middle  line  of  the  skull,  fn)m  the  root  of  the  nose  to  the  occipital 
protuberance ;  and  it  may  be  connected  in  front  with  the  transverse  incision 
on  the  side  of  the  head.  The  flap  of  skin,  thus  marked  out,  is  to  be  raised 
with  the  subjacent  fat  from  before  back;  whilst  doing  this  the  dissector 
will  meet  first  with  the  anterior  fleshy  part  of  the  muscle,  next  with  a 
white  shining  thin  aponeurosis,  and  lastly  with  the  posterior  fleshy  belly 
towards  the  lateral  aspect  of  the  cranium.  The  aponeurosis  of  the  muscle 
is  easily  taken  away  with  the  granular  fat  superficial  to  it ;  and  if  the 
under  surface  of  the  flap  of  integuments  presents  a  white  instead  of  a  yel- 
low appearance,  the  student  may  suspect  he  is  removing  that  aponeurosis. 

The  anterior  or  frontal  part  C)  is  a  thin  muscular  layer  over  the  os 
frontis,  which  is  said  to  take  its  origin  below.  Along  the  line  of  the  eye- 
brow the  fibres  are  blended  with  the  following  muscles,  orbicularis  palpe- 
brarum, corrugator  supercilii,  and  pyramidalis  nasi  ;  and  they  are  also 
fixed  to  the  subjacent  bone,  viz.,  to  the  os  nasi  internally,  and  to  the  outer 
angular  process  of  the  frontal  bone  externally  (Theile).  From  these  at- 
tachments the  fibres  are  directed  upwards  to  the  aponeurosis,  and  cud  in  it 
rather  below  the  level  of  the  coronal  suture. 

The  posterior  or  occipital  part  (*)  is  stronger  than  the  anterior ;  it  arises 
from  the  outer  half  or  two-thirds  of  the  upper  curved  line  of  the  occipital 
bone,  and  from  the  mastoid  portion  of  the  temporal  bone.  The  fibres  are 
about  one  inch  and  a  half  in  length,  and  ascend  to  the  aponeurosis. 

The  tendon,  or  epicranial  aponeurosis,  extends  over  the  upper  part  of 
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I,  and  is  continuous  across  the  middle  line  witli  the  fame  struc- 
ture of  the  opposite  half  of  the  heail.  On  the  side  it  gives  origin  to  the 
Huricutar  muscles  ;  and  a  thin  membrane  is  here  prolonged  from  it  over  the 
foHcia  covering  the  temporal  muscle,  to  be  flxed  to  the  side  of  the  head. 


Fi(f.  1. 


I'o^teriorly,  the  aponeiirosi'!  n  attache  I  to  the  su|)fr  or  curved  ridge  of  the 
occipital  bone  between  tlit  fiesi  y  |  arts  of  tJ  e  m  iscles  of  opjHwiti!  siden. 
'Die  a[ionuurotic  ex])an3ion  in  c\nv  ly  u  ted  to  tl  c  itkin  ;  but  it  iH  conni^cted 
to  the  |)ericranium  only  by  a  loose  areolar  tissue  devoid  of  fal,  so  that  it 
moves  freely  over  the  skull. 

Superticial  to  the  oi:cipito-frontn]is  are  the  cutaneous  vessels  and  nerve:< 
of  the  scalp.  In  front  the  fleshy  fibres  of  0|i|iosite  sides  are  joined  above 
the  root  of  the  nose. 

Action.  When  the  anterior  belly  uontrnclK  it  elevates  the  eyebrow, 
making  smooth  the  skin  at  the  root  iil'  the  nose,  and  wrinkling  truiisversely 
that  of  the  forehead;  and  continuing  to  contract,  it  draws  Ibrward  the 
scalp.  The  posterior  belly  will  move  biLck  tlie  scalp  ;  and  the  bellies  acting 
in  succession  will  carry  tlie  hairy  scalp  forwards  and  backwards. 

Ih'igeflioH.  After  tlie  removal  of  the  superior  auricular  muscles  and  the 
temjKiral  vessels,  together  with  the  epicranial  aponeurosis  and  iin  lateral 
prolongation,  the  attuchnient  of  the  IeDi|>oj'aJ  fascia  on  the  side  of  the  head 
may  be  seen. 

Tlie  temporal  /a*cia  is  a  white,  shining  membrane,  which  is  stronger 
than  the  epicranial  a|)OneurosiB,  and  gives  attachment  lo  the  sub.jaeent 
temporal  muscle.  Superiorly  it  is  inserted  into  the  curved  line  that  limits 
the  temporal  fossa  on  the  side  of  the  skull ;  and  inferiorly,  where  it  is  nar- 
rower and  thicker,  it  is  tixed  to   the  zygomatic  arch.     Uy  iia  cutaneous 
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head  is  supplied  by  spinal  n 
except  dose  beliind  the  car, 
cranial  nerve. 

The  tvpra-orhital  nerve  (fig.  2,  •)  co 
fifth  nerve,  and  escapes  from  the  orbit  « 

Fig.  2. 


i  from  the  Aral  trunk  of  the 
ile  companion  art«ryi  whilst 


beneath  the  DCcipito-fronlaliH  muscle,  the  nerve  ^ives  ofTsctfi  lo  it  and  tlie 
orbicularis  palpebrarum,  as  well  U8  to  the  pericranium.     In  the  orbicularis 


CUTANEOUS    NERVES.  23 

a  communication  is  established  between  this  and  the  facial  nerve.  Fi- 
nally the  nerve  ends  in  two  cutaneous  branches,  which  ramify  in  the  tegu- 
ments : — 

One  of  these  (inner)  soon  pierces  the  occipito-frontalis,  and  reaches 
upwards  as  high  as  the  parietal  bone.  The  other  branch  (outer)  is  of 
larger  size,  and,  perforating  the  muscle  higher  up,  extends  over  the  arch 
of  the  head  as  far  as  the  ear. 

As  the  nerve  escapes  from  the  supra-orbital  notch  it  furnishes  some 
palpebral  filaments  to  the  upper  eyelid. 

At  the  inner  angle  of  the  orbit  is  the  small  supra-trocfdear  branch 
(fig.  2,  *)  of  the  same  nerve.  It  ascends  to  the  forehead  close  to  the 
bone,  and  piercing  the  muscular  fibres  ends  in  the  integument.  Branches 
are  given  from  it  to  the  orbicularis  and  corrugr.tor  su|)ercilii,  an(}  some 
palpebral  twigs  enter  the  eyelid. 

The  superficial  temporal  nerves  are  derived  from  the  second  and  third 
trunks  of  the  fifth  nerve,  and  from  the  facial  nerve. 

The  temporal  branch  of  the  superior  maxillary  nerve  (second  trunk  of 
the  fifth)  is  usually  a  slender  twig  (fig.  2,  '*),  which  |>erforate9  the  tempo- 
ral aponeurosis  about  a  fing(*r*a  breadth  above  the  zygomatic  arch.  When 
cutaneous,  the  nerve  is  distributed  on  the  temple,  and  communicates  with 
the  facial  nerve,  also  sometimes  with  the  next. 

The  auriculo'temporal  branch  (fig.  2  d)  of  the  inferior  maxillary  nerve 
(third  trunk  of  the  fifth)  lies  near  the  ear,  and  accompanies  the  tem{K)ral 
artery  to  the  top  of  the  head.  As  soon  as  the  nerve  emerges  from  beneath 
the  parotid  gland,  it  divides  into  two  terminal  branches: — The  more  pos- 
terior is  the  smaller  of  the  two,  and  supplies  the  attrahens  aurem  muscle 
and  the  integument  above  the  ear.  The  other  branch  ascends  vertically 
in  the  teguments  to  the  top  of  the  head.  The  nerve  also  furnishes  an 
auricular  branch  (up[)er)  to  the  anterior  part  of  the  ear  above  tlie  audi- 
tor v  meatus. 

The  temporal  branches  of  the  facial  nerve  are  <lireete<l  u[)war(ls  ov(»r 
the  zygomatic  arch  and  the  temporal  aponeurosis  to  tin;  orbicularis  palpe- 
brarum muscle :  they  will  be  described  with  the  dissection  of  the  trunk  of 
the  fa<^ial  nerve. 

^\\^  posterior  anricularnerve  {^^,  ^2^  *)  lies  behind  the  ear  with  X\w. 
arterv  of  the  same  name.  It  arises  from  the  ftvcial  nc^rve  close  to  the 
stylo-mastoicl  foramen,  and  ascends  in  front  of  the  mastoid  process.  Soon 
after  the  nerve  becomes  sujK.THcial  it  communicates  with  the  <rreat  auri- 
cular nerve,  and  divides  into  an  occipital  and  an  auricular  branch,  which 
are  <listributed  as  their  names  express : — 

The  occipital  branch  is  long  an<l  slender,  and  ends  in  the  posterior 
belly  of  the  occipito-frontalis  muscle.  It  lies  near  the  occipitul  borus 
envelo{)ed  in  dense  fibrous  structure,  and  furnishes  ofisets  to  the  integu- 
ments. 

The  auricular  branch  ascends  to  the  back  of  the  ear,  supplying  the 
retnihent  muscle  and  the  [)Osterlor  surface  of  the  pinna. 

The  great  auricular  nerve  of  the  cervical  plexus  (fig.  2,  *)  is  seen  to 
some  extent  at  the  lower  part  of  the  ear,  hut  its  anatomy  will  be  after- 
wards given  with  the  description  of  the  cervjcal  plexus. 

The  great  occipital  (fig.  2,  ')  is  the  largest  cutaneous  nerve  at  the  back 
of  the  head,  and  is  recognized  by  its  proximity  to  the  oc<'lpital  arterv. 
Springing  from  the  posterior  primary  branch  of  the  second  cervical  nerve, 
it  jierforates  the  muscles  of  the  hack  of  the  neck,  and  divides  on  the  occi- 
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put  into  numerous  large  offsets ;  these  spread  over  the  posterior  part  of 
the  occipito-frontalis  muscle,  ending  mostly  in  the  integument.  As  soon 
as  the  nerve  pierces  the  trapezius,  it  is  joined  by  an  offset  from  the  third 
cervical  nerve  ;  and  on  the  back  of  the  head  it  communicates  with  the 
small  occipital  nerve. 

The  smcdl  occipital  nerve  of  the  cervical  plexus  (fig.  2, ')  lies  midway 
between  the  ear  and  the  preceding  nerve,  and  is  continued  upwards  in  the 
integuments  higher  than  the  level  of  the  ear.  It  communicates  with  the 
nerve  on  each  side,  viz.,  the  posterior  auricular  and  the  great  occipital. 
Usually  this  nerve  furnishes  an  auricular  branch  to  the  upper  part  of  the 
ear  at  the  cranial  aspect,  which  supplies  also  the  attoUens  aurem  muscle. 


Section  II. 

INTERNAL  PARTS  OF  THE  HEAD. 


Dissection,  The  skull  is  now  to  be  opened,  but  before  sawing  the  bone 
the  dissector  should  detach,  on  the  right  side,  the  temporal  muscle  nearly 
down  to  the  zygoma,  without  separating  the  fascia  of  the  same  name  from 
the  fleshy  fibres ;  and  all  the  remaining  soft  parts  are  to  be  divided  by  an 
incision  carried  around  the  skull,  about  one  inch  above  the  margin  of  the 
orbit  at  the  forehead,  and  as  low  as  the  protuberance  of  the  occiput. 

The  cranium  is  to  be  sawn  in  the  same  line  as  the  incision  through  the 
soft  parts,  but  the  saw  is  to  cut  only  through  the  outer  osseous  plate.  The 
inner  plate  is  to  be  broken  through  with  a  chisel,  in  order  that  the  subja- 
cent membrane  of  the  brain  (dura  mater)  may  not  be  injured.  The  skull- 
cap is  next  to  be  forcibly  detached  by  inserting  the  fingers  between  the 
cut  surfaces  in  front,  and  the  dura  mater  will  then  come  into  view. 

The  DURA  MATEK  is  the  most  external  of  the  membranes  investing  the 
brain.  It  is  a  strong,  fibrous  structure,  which  serves  as  an  endosteum  to 
the  bones,  and  supports  the  cerebral  mass.  Its  outer  surface  is  rough, 
and  presents,  now  the  bone  is  separated  from  it,  numerous  small  fibrous 
and  vascular  processes ;  but  these  are  most  marked  along  the  line  of  the 
sutures,  where  the  attachment  of  the  dura  mater  to  the  bone  is  the  most 
intimate.  Ilamifying  on  the  upper  part  of  the  membrane  are  bninches  of 
the  large  meningeal  vessels. 

Small  granular  bodies,  glands  of  Pacchioni,  are  also  seen  along  the 
middle  line.  The  number  of  these  bodies  is  very  variable  ;  they  are  found 
but  seldom  before  the  third  year,  but  generally  after  the  seventh,  and 
they  incretise  with  age.  Occasionally  the  surface  of  the  skull  is  indented 
by  these  so-called  glands. 

Dissection.  For  the  purpose  of  seeing  the  interior  of  the  dura  mater, 
divide  this  membrane  with  a  scissors  close  to  the  margin  of  the  skull, 
except  in  the  middle  line  before  and  behind  where  the  superior  longitudi- 
nal sinus  lies.  The  cut  membrane  is  then  to  be  raised  towards  the  top  of 
the  head ;  and  on  the  right  side  the  veins  connecting  it  with  the  brain 
may  be  broken  through. 

The  inner  surface  of  the  dura  mater  is  smooth  and  polished ;  and  this 
appearance  is  due  to  an  epithelial  layer  similar  to  that  lining  serous 
membranes. 
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This  external  envelope  of  the  brain  consists  of  white  fibrous  and  elastic 
tissues  so  disposed  as  to  give  rise  to  two  strata,  viz.,  an  external  or  en- 
dosteal, and  an  internal  or  supporting.  At  certain  spots  those  layers  are 
slightly  separated,  and  form  thereby  the  spaces  or  sinuses  for  the  passage 
of  the  venous  blood.  Moreover,  the  innermost  layer  sends  processes  be- 
tween different  parts  of  the  brain,  forming  the  falx,  tentorium,  etc. 

The  faix  cerebri  is  the  process  of  the  dura  mater,  in  sha|>e  like  a  sickle, 
which  dips  in  the  middle  line  between  the  hemispheres  of  the  large  brain. 
Its  form  and  extent  will  be  evident  if  the  right  half  of  the  brain  is  gently 
separated  from  it.  Narrow  and  pointed  in  front,  where  it  is  attached  to 
the  crista  galli  of  the  ethmoid  bone,  it  widens  posteriorly,  and  joins  a 
horizontal  piece  of  the  dura  mater  named  the  tentorium  cerebelli.  The 
upper  border  is  convex,  and  is  fixed  to  the  middle  line  of  the  skull  as  far 
backwards  as  the  occipital  protuberance ;  and  the  lower  or  free  border, 
concave,  is  turned  towards  the  eentnil  jmrt  of  the  brain  (corpus  callosum), 
with  which  it  is  in  contact  posteriorly. 

In  this  fold  of  the  dura  mater  are  contained  the  following  sinuses  : — the- 
superior  longitudinal  along  the  convex  border,  the  inferior  longitudinal  in 
the  hinder  part  of  the  lower  edge,  and  the  straight  sinus  at  the  line  of 
junction  between  it  and  the  tentorium. 

The  superior  longitudinal  sinus  (fig.  3,  h)  extends  from  the  ethmoid 
bone  to  the  occipital  protuberance.  Its  position  in  the  convex  border  of 
the  falx  will  be  made  manifest  by  the  e9ca{)e  of  bloo<i  through  numerous 
small  veins,  when  pressure  is  made  from  before  back  with  the  finger  along 
the  middle  line  of  the  brain. 

When  the  sinus  is  opened  it  is  seen  to  be  narrow  in  front,  and  to  widen 
behind,  where  it  ends  in  a  common  })oint  of  union  of  certain  sinusc^s  (tor- 
cuhir  Ilerophili)  at  the  centre  of  the  oceipital  bone.  Its  eavity  is  trian- 
gular in  form,  with  the  a|)ex  of  the  space  turntMl  to  the  falx  ;  iiiul  across  it 
are  stretched  small  tendinous  cords — chordie  Willisii — near  the  openings 
of  scmie  of  the  cerebral  veins.  Occju-^  ion  ally  small  glanduhe  Pacchioni  are 
pres«*nt  in  the  sinus. 

The  sinus  receives  small  veins  from  the  su!)stance  and  exterior  of  the 
skull,  and  larger  ones  from  tiie  brain  ;  and  the  blood  flows  backwanls  in 
it.  The  cerebral  veins  open  chiefly  at  the  posterior  part  of  the  bruin,  and 
lie  for  some  distance  against  the  wall  of  the  sinus  !)efor(i  they  pertoratt;  the 
dura  mater ;  their  course  is  directed  from  behind  forwards,  so  that  the 
current  of  the  blood  in  them  is  evidently  opposed  to  that  in  th<»  sinus  :  this 
disposition  of  the  veins  may  be  seen  on  the  left  side  of  the  bmin,  where 
the  |>art8  are  undisturbed. 

Directions.  Before  the  rest  of  the  dura  niator  can  be  examined,  the 
brain  must  be  taken  from  the  head.  To  facilitate  its  r<;nioval,  Icjt  the 
head  incline  backwards,  whilst  th(»  shoulders  are  raised  on  a  block,  so  that 
the  brain  may  be  separated  somewhat  from  the  base  ot  the  skull.  For  the 
division  of  the  cranial  nerves  a  sharp  scalpel  will  he  necessary  ;  and  the 
nerves  are  to  be  cut  longer  on  the  one  side  than  on  the;  other. 

Removal  of  the  brain.  As  a  first  stej)  cut  across  the  anterior  part  of 
the  falx  cerebri,  and  the  different  cerebnd  veins  entering  the  h)ngitn(linal 
sinus  ;  raise  and  throw  backwards  the  falx,  but  leave  it  uncut  in  the 
middle  line  behind.  Gently  raise  with  the  fingers  the  frontal  lobes  and 
the  olfactory  bulbs  of  the  large  brain.  Next  cut  through  the  internal  car- 
otid artery  and  the  second  and  third  nt*rves,  which  then  appear;  the  large 
second  nerve  is  placed  on  the  inner,  and  the  round  third  nerve  on  the 
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outer  side  of  the  artery.     A  small  branch  of  artery  to  the  orbit  should 
likewise  be  divided  at  this  time. 

The  brain  is  now  to  be  supported  in  the  left  hand,  and  the  pituitary  body 
to  be  dislodged  with  the  knife  from  the  hollow  in  the  centre  of  the  sphe- 
noid bone.  A  strong  horizontal  process  of  the  dura  mater  (tentorium  cere- 
belli)  comes  into  view  at  the  back  of  the  cranium.  Along  its  free  margin 
lies  the  small  fourth  nerve,  which  is  to  be  cut  at  tliis  stage  of  the  proceed- 
ing. Make  an  incision  through  the  tentorium  on  each  side,  close  to  its 
attachment  to  the  temporal  bone,  without  injuring  the  parts  underneath ; 
the  following  nerves,  which  will  be  then  visible,  are  to  be  divided  in  suc- 
cession. Near  the  inner  margin  of  the  tentorium  is  the  fifth  nerve,  consist- 
ing of  a  large  and  small  root ;  whilst  towards  tlie  middle  line  of  the  skull 
is  the  long  slender  sixth  nerve.  Below  the  fifth,  and  somewhat  external 
to  it,  is  the  seventh  nerve  with  its  facial  and  auditory  parts,  the  former 
being  anterior  and  the  smaller  of  the  two.  Directly  below  the  seventh  are 
the  thi*ee  trunks  of  the  eighth  nerve  in  one  line : — of  these,  the  upper 
small  piece  is  the  glosso- pharyngeal ;  the  flat  band' next  below,  the  pneu- 
mogastric ;  and  the  long  round  nerve  ascending  from  the  spinal  can^,  the 
spinal  accessory.  The  remaining  nerve  nearer  the  middle  line  is  the  ninth, 
which  consists  of  two  small  pieces. 

After  dividing  the  nerves,  cut  through  the  vertebral  arteries  as  they 
wind  round  the  upper  part  of  the  spinal  cord.  Lastly,  cut  across  the 
spinid  cord  as  low  as  [>08sible,  as  well  as  the  roots  of  tlie  spinal  nerves  that 
are  attached  on  each  side.  Then  on  placing  the  first  two  fingers  of  the 
right  hand  in  the  s[>inal  canal,  the  cord  may  be  raised,  and  the  whole  brain 
may  be  taken  readily  from  the  skull  in  the  left  hand. 

Preservation  of  the  brain.  After  removing  some  of  the  membmnen 
from  the  upper  part,  and  making  a  few  apertures  through  them  on  the 
under  surface,  the  brain  may  be  immersed  in  spirit  to  harden  the  texture  ; 
and  methylated  spirit  may  be  used  on  account  of  its  cheapness.  Placing 
the  brain  upside  down  on  a  piece  of  calico  long  enough  to  wrap  over  it, 
put  it  in  the  spirit. 

Examination  of  the  brain.  At  the  end  of  two  or  three  days  the  dissec- 
tor should  examine  the  other  membranes,  and  the  vessels.  As  soon  as  the 
vessels  have  been  learnt,  the  membranes  are  to  be  carefully  removed  from 
the  surface  of  the  brain,  without  detaching  the  different  cranial  nerves  at 
the  under  surface.  The  brain  may  remain  in  the  spirit  till  the  dissection 
of  the  head  and  neck  has  been  completed,  but  it  should  be  turned  over 
occasionally  to  allow  the  spirit  to  penetrate  its  substance. 

The  description  of  the  brain  and  its  vessels  will  be  found  after  that  of 
the  head  and  neck. 

Directions,  After  setting  aside  the  brain,  the  anatomy  of  the  dura  mater, 
and  the  vessels  and  nerves  in  the  base  of  the  skull  should  be  proceeded 
with.  For  this  purpose  raise  the  head  to  a  convenient  height,  and  fasten 
the  tentorium  in  its  natural  position  with  a  few  stitches.  The  dissector 
should  be  furnished  with  the  base  of  a  skull  while  studying  the  following 
parts. 

Dura  mater.  At  the  base  of  the  cranium  the  dura  mater  is  much  more 
closely  united  to  the  bones  than  it  is  at  the  top  of  the  skull.  Here  it  dips 
into  the  different  inequalities  of  the  osseous  surfaces  ;  and  it  sends  processes 
through  the  several  foramina,  which  join  for  the  most  part  the  pericra- 
nium, and  furnish  sheaths  to  the  nerves. 

Beginning  the  examination  in  front,  the  membrane  will  be  found  to  send 
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a  prolongation  into  the  foramen  cascum,  as  well  as  a  series  of  tubes  through 
the  apertures  in  the  cribriform  plate  of  the  ethmoid  bone.  Through  the 
sphenoidal  fissure  it  joins  the  periosteum  of  the  orbit ;  and  through  the 
optic  foramen  a  covering  is  continued  on  the  optic  nerve  to  the  eyeball. 
Behind  the  sella  Turcica,  the  dura  mater  adheres  closely  to  the  basilar 
process  of  the  occipital  bone ;  and  it  may  be  traced  into  the  spinal  canal 
through  the  foramen  magnum,  to  the  margin  of  which  it  is  very  firmly 
united. 

The  tentorium  cerehelli  is  the  piece  of  the  dura  mater  which  is  interposed 
in  a  somewhat  horizontal  position  between  the  small  brain  (cerebellum), 
and  the  posterior  part  of  the  large  brain  (cerebrum). 

Its  upper  surface  is  niised  along  the  middle,  where  it  is  joined  by  the 
falx  cerebri,  and  is  hollowed  laterally  for  the  reception  of  the  back  part  of 
the  cerebral  hemispheres.  Its  under  surface  touches  the  little  brain,  and 
is  joined  by  the  falx  cerehelli. 

The  anterior  concave  margin  is  free,  except  at  the  ends  where  it  is  fixed 
by  a  narrow  slip  to  each  anterior  clinoid  process.  The  posterior  or  con- 
vex part  is  connected  to  the  following  l>ones : — occipital  (tmnsverse  groove), 
inferior  angle  of  the  [mrietal,  petrous  portion  of  the  temporal  (upper  border), 
and  [losterior  clinoid  process  of  the  sphenoid. 

Along  the  centre  of  the  tentorium  is  the  straight  sinus;  and  in  the  at- 
tached edge  are  the  lateral  and  the  superior  petrosal  sinus  on  each  side. 

Falx  cerebri.     The  ciiaracters  of  this  fold  have  been  given  in  page  25. 

The  Falx  cerehelli  has  the  same  j>osition  below  the  tentorium  an  the  falx 
cerebri  above  that  fold.  It  is  much  smaller  than  the  falx  of  the  cerebrum, 
and  will  appear  on  detaching  the  tentorium.  Triangular  in  form,  this 
fold  is  adherent  to  the  middle  ridge  of  tiie  occipital  b(me  below  the  pro- 
tuberance, and  projects  between  the  hemispheres  of  the  small  brain.  Its 
base  is  din»cted  to  the  tentorium  ;  and  the  apex  reaches  the  foramen  mag- 
num, to  each  side  of  which  it  gives  a  small  slip.  In  it  is  contained  the 
occipital  sinus. 

The  sixi  SES  are  venous  spaces  between  the  layers  of  the  dur.i  mater, 
into  which  blood  is  received.  All  the  sinuses  open  either  into  a  largt» 
Space  named  torcular  Herophili,  op|>osit(;  the  occipital  ])rotnberance ;  or 
into  the  two  cavernous  sinuses  on  the  sides  of  the  body  of  the  spiienoid 
bone. 

A.  The  TORCTLAR  IIkropiiim  {^^.  3,  a)  is  placed  in  the  tentorium, 
opposite  the  centre  of  the  occipital  hone.  It  is  of  an  irregular  shape,  and 
numerous  sinuses  open  into  it,  viz.,  the  superior  longitudinal  above,  and  the 
occipital  b<*low  ;   the  straight  in  front,  and  the  lateral  sinus  on  each  side. 

The  superior  longitudinal  ginns  hius  been  already  <l<»scribed  (see  p.  2.')). 

The  inferior  longitudinal  sinus  (Hg.  3,  r)  resembles  a  small  vein,  and 
is  contained  in  the  lower  border  of  the  falx  cerebri  at  the  |)osterior  ])art. 
This  vein  rt^ceives  blood  from  the  falx  and  the  larger  brain,  and  ends  in 
the  straight  sinus  {d)  at  the  edge  of  tlie  tentorium. 

The  straight  sinus  (fig.  3,  d)  lies  along  the  middle  of  the  tentorium, 
and  seems  to  continue  the  preceding  sinus  to  the  common  point  ot"  union. 
Its  form  is  triangular,  like  the  superior  longitudinal.  Joining  it  are  the 
inferior  longitudinal  sinus,  the  veins  of  (rjilen  from  the  interior  of  the 
large  brain,  and  some  small  veins  from  the  upper  part  of  the  cerebellum. 

The  occipital  sinus  (t\*;^.  .3,  g)  is  a  small  space  in  the  falx  cerehelli, 
which  reaches  to  the  foramen  magnum,  an<l  collects  the  blood  from  the 
occipital  fossa;.     This  sinus  may  be  double. 
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The  lateral  tinu$  (fig.  3,  0)  U  the  channel  by  which  most  of  the  blood 
\Ma»i^e  from  the  skull.  There  is  one  on  each  side,  right  and  left,  which 
extends  from  the  occipital  protuberance  to  llie  foramen  jugulare,  where  it 
ends  in  the  internal  jugular  vein.  In  this  extent  the  biqus  occupies  the 
winding  groove  in  the  interior  of  the  skull  between  the  two  points  of  bone 
before  mentioned :  and  the  right  is  frequently  larger  than  the  left. 


Fig.  3. 
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Besides  small  veins  from  the  brain,  it  is  joined  by  the  superior  petrosal 
sinus  (_/'),  opposite  the  upper  edge  of  the  ]>etroiis  portion  of  the  temporal 
bone  i  and  by  the  inferior  petrosal  (li)  at  the  foramen  jugulare.  Often- 
times it  conimunicales  with  the  occipital  vein  through  the  mastoid  fora- 
men, and  sometimes  with  veins  of  the  diploe'  of  the  skull. 

The  foramen  jugulare  is  divided  into  three  compartments  by  bands  of 
the  dura  mater.  Through  the  posterior  interval  the  lateral  sinus  posses; 
through  the  anterior  the  inferior  petrosal  sinuN;  and  through  the  central 
one  the  pieces  of  the  eighth  nerve. 

DUgection.  To  examine  the  cavernous  sinus  on  the  left  siile,  cut 
through  the  dura  mater  by  the  side  of  tlie  body  of  the  sphenoid  bone  from 
the  anterior  to  the  posterior  clinoid  process,  and  internal  to  the  position  of 
the  third  nerve :  behind  the  clinoid  process,  let  the  knife  be  directed  in- 
wards for  about  half  the  width  of  the  basilar  part  of  the  occipital  bone. 
By  placing  the  handle  of  the  scalpel  in  the  opening  thus  made,  the  extent 
of  the  spoce  will  be  defined.  A  probe  or  a  blow-pi|)e  will  be  required,  in 
order  that  it  may  be  passed  into  the  different  sinuses  joining  the  cavernous 

B,  The  CAVERNOUS  sinks,  which  has  been  so  named  from  the  reticn- 
late  structure  in  its  interior,  is  situate  on  the  side  of  the  Lody  of  the 
sphenoid  bone.  This  space,  resulting  from  the  se|inration  of  the  two 
layers  of  thi;  dura  mater,  is  of  an  irregular  shape,  and  extends  from  the 
sphenoidal  fissure  to  tlie  tip  of  the  petrous  |>ortion  of  the  temitorid  bone. 

The  piece  of  dura  mater  bounding  the  sinus  externally  is  of  M>me  thick- 
ness, and  contains  in  its  substance  the  third  and  fourth  nerves,  with  the 
ophthalmic  trunk  of  the  fiflli  nerve ;  these  lie  in  their  numerical  order 
fix>m  above  down. 

The  cavity  of  the  sinus  is  larger  behind  tlian  before,  and  in  it  are 
shreds  of  fibrous  tissue  with  small  vessels.     Through  the  space  winds  the 
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trank  of  the  internal  carotid  artery  surrounded  by  the  sympathetic,  with 
the  sixth  nerve  on  the  outer  side  of  the  vessel ;  but  all  these  are  shut  out 
from  the  blood  in  the  space  by  a  thin  lining  membrane. 

The  cavernous  sinus  receives  the  ophthalmic  vein  of  the  orbit,  some 
inferior  cerebral  veins,  and  twigs  from  the  pterygoid  veins  outside  the 
skull.  It  communicates  with  its  fellow  on  the  opposite  side  by  the  circular 
and  transverse  sinuses ;  and  its  blood  is  transmiited  to  the  lateral  sinus  by 
the  superior  and  inferior  petrosal  channels. 

The  circular  linus  lies  around  the  pituitary  body,  and  reaches  from  the 
one  cavernous  sinus  to  the  other  across  tlie  middle  line.  Besides  serving 
as  the  means  of  communication  between  those  sinuses,  it  receives  small 
veins  from  the  pituitary  body.  This  sinus  is  usually  destroyed  by  the 
removal  of  the  pituitary  body. 

The  transverse  or  basilar  sinus  crosses  the  basilar  process  of  the  occipi- 
tal bone,  on  a  level  with  the  petrous  part  of  the  tem()oral  bone,  and  unites 
the  opposite  cavernous  sinuses.  A  second  transverse  sinus  is  sometimes 
found  nearer  the  foramen  magnum. 

The  superior  petrosal  sinus  (fig.  8,/)  lies  in  a  groove  in  the  upper 
edge  of  the  petrous  part  of  the  temporal  bone,  and  extends  between  the 
cavernous  and  lateral  sinuses.  A  small  vein  from  the  cerebellum,  and  an- 
other from  the  internal  ear,  are  received  into  it. 

The  inferior  petrosal  sinus  (fig.  3,  h)  extends  between  the  same  sinuses 
as  the  preceding,  and  lies  in  a  groove  along  the  line  of  junction  of  the 
petrous  part  of  the  temporal  with  the  basilar  process  of  tlie  occipital  bone ; 
it  is  joined  by  a  small  vein  from  the  outside  of  the  skull,  through  the  fora- 
men laceruni  in  the  base  of  the  cranium.  This  sinus  passes  through  the 
anterior  compartment  of  the  jugular  foramen,  and  ends  in  the  internal 
jugular  vein. 

Meningeal  Arteries.  Tiiese  arteries  supplying  the  cranium  and  the 
dura  mater  come  through  the  base  of  the  skull ;  they  have  been  named 
fn>m  their  situation  in  the  three  fossa?,  anterior,  niiihlle,  and  posterior 
meningeal. 

The  anterior  meningeal  are  very  small  branches  of  the  ethmoidal  arteries 
(p.  50),  which  enter  the  skull  by  apt'rtures  between  the  frontal  and  eth- 
moid bones ;  they  are  distributed  to  the  dura  mater  over  and  near  the 
ethmoid  bone. 

The  middle  meningeal  arteries  are  three  in  number :  two,  named  larjye 
and  small,  are  derived  from  the  internal  maxillary  trunk  ;  and  the  third  is 
an  oflTset  of  the  ascending  pharyngeal  artery. 

a.  The  large  meningeal  branch  of  the  internal  maxillary  artery  appears 
through  the  foramen  spinosum  of  the  sphenoid  bone,  and  ascends  towards 
the  anterior  inferior  angle  of  the  parietal  bone.  At  this  spot  the  vessel 
enters  a  deep  groove  in  the  cranium,  and  ends  in  ramiHeations  which 
spread  over  the  side  of  the  head,  some  of  them  reaching  to  the  top  and  the 
occiput,  whilst  others  perforate  the  bone,  and  end  on  the  exterior  of  the 
head.     Two  veins  accompany  the  artery. 

Branches,  As  soon  as  the  artery  conies  into  the  cranial  cavity,  it 
furnishes  branches  to  the  dura  maler  and  osseous  structure,  and  to  the 
ganglion  of  the  fifth  nerve.  One  small  ofl'set,  petrosal,  enters  the  hiatus 
Fallopii,  and  supplies  the  surrounding  bone  (Hyrtl).  One  or  two  branches 
pass  into  the  orbit,  and  anastomose  with  the  ophthalmic  artery. 

b.  The  small  meningeal  branch  is  an  offset  of  the  large  one  outside  the 
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skull,  and  is  transmitted  through  the  foramen  ovale  to  the  membrane  lining 
the  middle  cranial  fossa. 

c.  Another  meningeal  branch  from  the  ascending  pharyngeal  artery 
comes  through  the  foramen  lacerum  (basis  cranii).  This  is  seldom  in- 
jected, and  is  not  often  visible. 

The  posterior  meningeal  branches  are  small,  and  are  furnished  by  the 
occipital  and  vertebral  arteries. 

That  from  the  occipital,  one  on  each  side,  enters  the  skull  by  the  jugu- 
lar foramen  ;  and  that  from  the  vertebral  arises  opposite  the  foramen  mag- 
num.    Both  vessels  ramify  in  the  posterior  fossa  of  the  skull. 

Meningeal  Nerves.  Offsets  to  the  dura  mater  are  said  to  be  derived 
from  the  fourth,  fifth,  glosso-pharyngeal,  and  vagus,  cranial  nerves,  and 
from  the  sympatliettc  nerve.  To  make  these  nerves  apparent,  it  would  be 
necessary  to  steep  the  dura  mater  in  diluted  nitric  acid. 

Cranial  Nerves  (fig.  4).  The  cranial  nerves  pass  from  the  encepha- 
lon  through  apertures  in  the  base  of  the  skull.  As  each  leaves  the  cranium 
it  is  invested  by  processes  of  the  membranes  of  the  brain,  which  are  thus 
disposed : — those  of  the  dura  mater  and  pia  mater  are  lost  on  the  nerve  ; 
whilst  that  of  the  arachnoid  membrane  is  reflected  back,  after  a  short  dis- 
tance, to  the  interior  of  the  skull.  Some  of  the  nerves,  those  in  the  middle 
fossa  of  the  skull  for  instance,  receive  sheaths  of  the  dura  mater  before 
they  approach  the  foramina  of  transmission.  The  nerves  will  be  referred 
to  now  as  nine  pairs,  but  notice  will  be  subsequently  taken  of  a  difierent 
mode  of  enumerating  them.  Only  part  of  the  course  of*  each  nerve  will  be 
seen  at  this  stage,  the  rest  will  be  learnt  in  the  dissection  of  the  base  of 
the  brain. 

The  FIRST  nerve  (fig.  33)  ends  anteriorly  in  the  enlargement  of  the 
olfactory  bulb.  This  swelling  lies  on  the  cribriform  plate  of  the  ethmoid 
bone,  and  supplies  about  twenty  branches  to  the  nose  through  the  small 
foramina  in  the  subjacent  bone.  These  delicate  nerves  are  surrounded  by 
prolongations  of  the  membranes  of  the  brain,  and  their  arrangement  will 
be  noticed  in  the  dissection  of  the  nose. 

The  SECOND  NERVE  (fig.  4,  *)  diverging  from  its  commissure  to  the  eye- 
ball, enters  the  orbit  through  the  optic  foramen  ;  accompanying  the  nerve 
is  the  ophthalmic  artery. 

Dissection,  The  third  and  fourth  nerves,  and  the  ophthalmic  trunk  of 
the  fifth  nerve,  lie  in  the  outer  wall  of  tlie  cavernous  sinus ;  and  to  see 
them,  it  will  be  necessary  to  trace  them  through  the  dura  mater  towards 
the  orbit. 

Afterwards  the  student  should  follow  outwards  the  roots  of  the  fifth 
nerve  into  the  middle  fossa  of  the  skull,  as  in  fig.  4,  taking  away  the  dura 
mater  from  them,  and  from  the  surface  of  the  large  Gasserian  ganglion 
which  lies  on  the  point  of  the  petrous  portion  of  the  temporal  bone.  From 
the  front  of  the  ganglion  arise  other  two  large  trunks  besides  the  ophthalmic, 
viz.,  superior  and  inferior  maxillary,  and  these  should  also  be  traced  to 
their  apertures  of  exit  from  the  skull.  If  the  dura  mater  is  removed  en- 
tirely from  the  bone  near  the  nerves  a  better  dissection  will  be  obtained. 

The  THIRD  NERVE  (fig.  4,  ')  is  destined  for  the  muscles  of  the  orbit. 
It  enters  the  wall  of  the  cavernous  sinus  near  the  anterior  clinoid  process, 
and  is  deprived  at  that  spot  of  its  tube  of  arachnoid  membrane.  In  the 
wall  of  the  sinus  it  is  placed  above  the  other  nerves  ;  but  when  it  is  about 
to  enter  the  orbit  through  the  sphenoidal  fissure,  it  sinks  below  the  fourth 
and  a  part  of  the  fifth,  and  divides  into  two  branches. 
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Near  the  orbit  the  nerve  is  joined  by  one  or  two  delicate  filaments  of 
the  cavemoaa  plexus  (p.  93). 

The  FOURTH  NERVE  (6g.  4,  *)  coarees  forwards,  like  the  preceding,  to 
ooe  muscle  in  the  orbit.  It  is  the  smallest  of  tlie  nerves  in  the  wall  of  the 
sinus,  and  is  placed  below  the  third  ;  but  as  it  ia  about  to  pass  tlirough  the 
sphenoidal  fissure  it  rises  higher  than  all  the  other  uerree. 

Fif  -  4. 


e  foiirlli  nerve  W  joined  by  (nigs  of  llie  sym- 
les  united  with  ihc  ophthulmic  trunk  uf  the 


In  the  wall  of  the  s 
jMithetic ;  and  it  is  s 
filth. 

Fifth  Nerve  (fig.  4,  •).  This  nerve  is  distributed  to  tlie  face  and 
head,  and  consisl^  of  iwo  parlK  or  rooia — a  large  or  :M^nsory,  and  a  8mall  or 
moiory. 

The  larfff  root  of  the  nen'c  passes  tlirongli  an  aperture  in  the  dura 
mater  into  the  middle  fossti  of  the  base  of  the  skull,  where  it  ends  imme- 
diately in  the  Gnsserian  ganglion. 

The  yanglion  of  the  root  ofthefijth  nerve  (Gan!>crian  ganglion),  placed 
in  a  depression  on  the  point  of  the  petrous  part  of  tlie  lem|ioral  bone,  is 
flattened,  and  is  nearly  as  wide  as  the  lliumh>nnil.  The  upper  surface  of 
(be  ganglion  is  closely  united  to  the  dura  muter,  and  presents  a  semilunar 
elevation,  whose  convexity  looks  forwards.  Some  fiUimenIs  from  ttie 
plexus  of  the  sympatheiic  on  the  carotid  artery  join  its  inner  side. 

Brattehri.  From  the  front  of  the  ganglion  proceed  the  three  following 
trunks;— The  opbihalmie  nerve,  the  first  and  highest,  is  deslined  for  tlie 
orbit  and  forehead.  Next  in  order  is  tlie  pujierior  maxillary  nerve,  which 
leaves  the  skull  by  the  foramen  rutundum,  and  ends  in  the  face  below  the 
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orbit.  And  the  last,  or  the  inferior  maxillary  nerve,  passes  through  the  fora- 
men ovale  to  reach  the  lower  jaw,  the  lower  part  of  the  face,  and  tlie  tongue. 

The  smaller  root,  entering  the  same  tube  of  the  dura  mater  as  the  large 
one,  passes  beneath  the  ganglion,  without  communicating  with  it,  and  joins 
only  one  of  the  three  trunks  derived  from  the^  ganglion :  if  the  ganglion  be 
raised,  this  root  will  be  seen  to  enter  the  inferior  maxillary  nerve. 

Those  branches  of  the  ganglion  which  are  unconnected  with  the  smaller 
or  motor  root,  viz.,  the  ophthalmic  and  superior  maxillary,  are  solely  nerves 
of  sensibility ;  but  the  inferior  maxillary,  which  is  compounded  of  both 
roots,  is  a  nerve  of  sensibility  and  motion.  But  the  whole  of  the  inferior 
maxillary  nerve  has  not  this  double  function,  for  the  motor  root  is  mixed 
iilmost  exclusively  with  the  part  which  supplies  the  muscles  of  the  lower 
jaw  ;  and  it  is,  therefore,  chiefly  that  small  piece  of  the  nerve  which  pos- 
sesses a  twofold  action,  and  resembles  a  spinal  nerve. 

The  ophthalmic  nerve  is  the  only  one  of  the  three  trunks  which  needs  a 
more  special  notice  in  this  stage  of  the  dissection.  It  is  continued  through 
the  sphenoidal  fissure  and  the  orbit  to  the  forehead.  In  form  it  is  a  flat 
band,  and  is  contained  in  the  wall  of  the  cavernous  sinus  below  the  third 
and  fourth  nerves.     Near  the  orbit  it  divides  into  three  branches  (p.  51). 

In  this  situation  it  is  joined  by  filaments  of  the  cavernous  plexus  of  the 
sympathetic,  and  gives  a  small  recurrent  filament  {1^g.  4,  t)  to  that  part  of 
the  dura  mater  which  forms  the  tentorium  cerebelli  (Arnold). 

The  SIXTH  NERVE  (fig.  4,')  enters  the  orbit  through  the  sphenoidal  fis- 
sure, and  supplies  one  of  the  orbital  muscles.  It  pierces  the  dura  mater 
behind  the  body  of  the  sphenoid  bone,  and  crosses  the  space  of  the  caver- 
nous sinus,  instead  of  lying  in  the  outer  wall  with  the  other  nerves. 

In  the  sinus  the  nerve  is  placed  close  against  the  outer  side  of  the 
carotid  artery ;  and  it  is  joined  by  one  or  two  large  branches  of  the  sym- 
pathetic nerve  surrounding  that  vessel. 

Seventh  Nerve  according  to  Willis  (fig.  4,  ^).  This  cranial  nerve 
consists  of  two  trunks,  fascial  and  auditory,  and  both  enter  the  meatus 
auditorius  internus.  In  the  bottom  of  the  meatus  they  separate  ;  the  facial 
nerve  courses  through  the  aqueduct  of  Fallopius  to  the  face,  and  the  audi- 
tory nerve  is  distributed  to  the  internal  ear. 

Eighth  Nerve  {^g,  4,  ®).  Three  trunks  are  combined  in  the  eighth 
cranial  nerve  of  Willis,  viz.,  glosso- pharyngeal,  pneumogastric,  and  spinal 
accessory.  All  three  pass  through  the  central  compartment  of  the  foramen 
jugulare,  but  all  are  not  contained  in  one  tube  of  the  membranes  of  the 
brain.  The  glosso-pharyngeal  nerve  is  external  to  tlie  other  two,  being 
separated  from  them  by  the  inferior  petrosal  sinus,  and  has  distinct  sheaths 
of  the  dura  mater  and  the  arachnoid  membrane ;  but  the  pneumo-gastric 
and  spinal  accessory  nerves  are  inclosed  in  the  same  tube  of  the  dura 
mater,  only  a  piece  of  the  arachnoid  intervening  between  them. 

The  NINTH  nerve  {^g.  4,  •)  is  the  motor  nerve  of  the  tongue,  and  con- 
sists of  two  small  pieces,  which  pierce  separately  the  dura  mater  opposite 
the  anterior  condyloid  foramen;  these  unite  after  passing  through  that 
aperture. 

Dissection.  The  dissector  may  now  return  to  the  examination  of  the 
trunk  of  the  carotid  artery  as  it  winds  through  the  cavernous  sinus. 

On  the  opposite  side  of  the  head,  viz.,  that  on  which  the  nerves  in  the 
wall  of  the  cavernous  sinus  are  untouched,  an  attempt  may  be  made  to  find 
two  small  plexuses  of  the  sympathetic  on  the  carotid  artery,  though  in  an 
injected  body  this  dissection  is  scarcely  possible. 
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One  of  these  (cavernous)  is  near  the  root  of  the  anterior  clinoid  pro- 
cess ;  and  to  bring  it  into  view  it  will  be  necessary  to  cut  off  that  piece  of 
bone,  and  to  dissect  out  with  care  the  third,  fourth,  fifth,  and  sixth  nerves, 
looking  for  filaments  between  them  and  the  plexus.  Another  plexus 
(carotid),  joining  the  fifth  and  sixth  nerves,  surrounds  the  artery  as  this 
enters  the  sinus. 

The  INTERNAL  CAROTID  ARTERY  appears  in  the  base  of  the  skull  at 
the  apex  of  the  i)etrous  part  of  the  temporal  bone.  In  its  ascent  to  the 
brain  the  vessel  lies  in  the  9[iace  of  the  cavernous  sinus,  along  the  side 
of  the  body  of  the  sphenoid  bone,  and  makes  two  remarkable  bends,  so  as 
to  look  like  the  letter  S  reclined.  At  first,  the  artery  ascends  to  the 
posterior  clinoid  process ;  it  is  then  directed  forwards  to  the  root  of  the 
anterior  proceeds  of  the  same  name ;  and  lastly  it  turns  upwards  internal 
to  this  last  point  of  bone,  perforates  the  dura  mater  bounding  the  sinus, 
and  divides  into  cerebnil  arteries  at  the  base  of  the  brain.  In  this 
course  the  artery  is  enveloped  by  nerves  derived  from  the  sympathetic  in 
the  neck. 

The  branches  of  the  artery  here  are  few.  In  the  sinus  there  are  some 
small  arteries  (arterite  receptaculi)  for  the  supply  of  the  dura  mater  and 
the  bone,  the  nerves,  and  the  pituitiiry  body ;  and  at  the  anterior  clinoid 
process  the  ophthalmic  branch  arises. 

Tlie  terminal  branches  of  the  carotid  will  be  seen  in  the  dissection  of 
the  base  of  the  brain. 

Sympathetic  Nerve.  Around  the  carotid  artery  is  a  prolongation  of 
the  sympathetic  nerve  of  the  neck,  which  forms  the  following  plexuses  : — 

The  carotid  plexus  is  situate  on  the  outer  side  of  the  vessel,  at  its  en- 
trance into  the  cavernous  sinus,  and  communicates  with  the  sixth  nerve 
and  the  Gasserian  ganjriion. 

The  small  carenwns  plexus  is  placed  below  the  bend  of  the  artery  which 
is  ck>se  to  the  anterior  clinoid  process,  and  is  connected  with  that  offset 
of  tlu*  upper  cervical  gan(;lion  which  courses  along  the  inner  side;  of  the 
carotid  artery.  Filaments  from  the  plexus  unite  with  the  third,  fourth, 
and  ophthalmic  nerves.  One  filament  is  also  furnished  to  the  lenticular 
gjuiglion  in  the  orbit,  either  sepanitely  from,  or  in  conjunction  with,  the 
nasal  nerve. 

After  forming  those  plexuses,  the  nerves  surround  the  trunk  of  the 
carotid,  and  are  lost  chiefly  in  the  c<*rehnil  nienibran<i  named  pia  mater ; 
l)ut  some  ascend  on  the  cerebnil  and  ophthalmic  branches  of  that  vessel, 
and  one  offset  is  siiid  to  enter  the  eyeball  with  the  central  artery  of  the 
retina. 

Petrosal  nerves  (fig.  34).  Beneath  the  Oasserian  ganglion  is  the  lartje 
superficial  petrosal  nerve  {^^,  *^\^^)  i'wXvvxw^  the  hiatus  Fallopii  to  join 
the  facial  nerve.  Externally  to  this  is  occasionally  seen  another  small 
petrosal  nerve  (fig.  34,  *)  {external  superficial)^  which  springs  from  the 
sympathetic  on  the  middle  meningeal  artery,  and  enters  the  hone  to  join 
the  facial  nerve.  A  third,  the  small  petrosal  nerve  (fig.  34, '),  is  con- 
tained in  the  substance  of  the  temporal  bone.  The  source,  and  the  (h*sti- 
nation  of  those  three  small  nerves  will  be  afterwards  learnt.  It  will  suffice 
now  for  the  student  to  note  the  two  first,  and  to  see  that  they  are  kept 
moist  and  fit  for  examination  at  a  future  time. 

Directions,  Now  the  bjise  of  the  ekull  has  been  completed,  a  preserva- 
tive fluid  or  salt  should  be  applied,  and  the  flaps  of  the  teguments  should 
be  stitched  together  over  all. 
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Section  III. 

DISSECTION  OF  THE  FACE. 

Directiont.  The  left  side  of  the  face  may  be  used  for  learning  the  mus- 
cles and  vessels,  and  the  right  side  is  to  be  reserved  for  the  nerves. 

Position,  The  previous  position  of  the  body  for  the  examination  of  the 
base  of  the  skull  will  require  to  be  changed : — the  head  is  to  be  lowered, 
and  the  side  of  the  face  to  be  dissected  is  to  be  placed  upwards. 

Dissection.  As  a  preparatory  step,  the  muscular  fibres  of  the  apertures 
may  be  made  slightly  tense  by  inserting  a  small  quantity  of  tow  or  cotton- 
wool between  the  eyelids  and  the  eyeball,  and  between  the  lips  and  the 
teeth. 

First  lay  bare  the  sphincter  muscle  of  the  eyelids  by  a  skin-deep  circular 
incision  over  the  margin  of  the  orbit,  and  by  raising  the  skin  of  the  lidft 
towards  the  aperture  of  the  eye.  Mucli  care  must  be  taken  in  detaching 
the  skin  from  the  thin  and  oftentimes  pale  fibres  of  the  orbicular  muscle  in 
the  lids,  else  they  will  be  cut  away  in  consequence  of  the  little  areolar 
.tissue  between  the  two. 

Next  the  integument  is  to  be  removed  from  the  side  of  the  face  by  one 
incision  in  front  of  the  ear,  from  above  the  zygomatic  arch  to  the  angle  of 
the  jaw,  and  then  along  the  base  of  the  jaw  to  the  chin  ;  and  by  another 
cut  carried  backwards  horizontally  from  the  corner  of  the  mouth  into  the 
first.  The  flaps  of  skin  are  to  be  raised  from  behind  forwards,  and  left 
adherent  along  the  middle  line.  On  the  side  of  the  nose  the  skin  is  closely 
united  to  the  subjacent  parts,  and  must  be  detached  with  caution.  Around 
the  mouth  are  many  fleshy  slips  extending  both  upwards  and  downwards 
from  the  orbicular  muscle,  but  they  are  all  marked  so  distinctly  as  to  escape 
injury,  with  the  exception  of  the  small  risorius  muscle  which  goes  from 
the  corner  of  the  mouth  towards  the  ramus  of  the  lower  jaw.  While 
removing  the  fat  from  the  muscles,  each  fleshy  slip  may  be  made  tense 
with  hooks. 

The  facial  vessels  and  their  branches  will  come  into  view  as  the  muscles 
are  cleaned;  but  the  nerves  may  be  disregarded  on  this  side. 

In  front  of  the  ear  is  the  parotid  gland,  whose  duct  is  to  be  preserved ; 
this  is  on  a  level  with  the  meatus  auditorius,  and  pierces  the  middle  of  the 
cheek. 

Muscles  of  the  Face  (fig.  6).  The  superficial  muscles  of  the  face 
are  gathered  around  the  apertures  of  the  novse,  eye,  and  mouth.  An  orbi- 
cular or  sphincter  muscle  encircles  the  apertures  of  the  eye  and  mouth ; 
and  other  muscles  are  blended  with  each  to  enlarge  the  opening  in  the 
centre  of  the  fibres.  There  are  three  distinct  groups  of  muscles  :  one  of 
the  eyelids ;  another  of  the  nostril ;  and  a  third  of  the  aperture  of  the 
mouth.  One  of  the  muscles  of  mastication,  viz.,  the  masseter,  is  seen 
between  the  jaws. 

Muscles  of  the  Nose.  These  muscles  are  the  following :  pyra- 
midalis  nasi,  compressor  naris,  levator  alse  nasi,  dilator  naris,  and  depressor 
alas  nasi. 

The  PYRAMiDALis  NASI  (fig.  5,  *)  is  a  small  fleshy  slip  that  covers  the 
nasal  bone,  and  is  continuous  above  with  the  occipito-fron talis  muscle. 
Over  the  cartilaginous  part  of  the  nose  its  fibres  end  in  an  aponeurosis. 
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which  joins  that  of  the  compressor  naris.  Along  its  inner  border  is  tlie 
inu»ck  or  the  ogiposile  sid«. 

Aelion.  This  muscle  makes  tight  the  skin  over  the  nitsal  cnrtlluges, 
but  renders  lax,  and  sometimes  wrinkles  tranaveraely  the  skin  towarda  the 
root  of  the  nise. 

CuHPHBssoR  Nabis.  This  muscle  (fig.  5,')  ie  not  well  seen  till  after 
the  examination  of  the  following  one.  Triangular  in  shape,  it  ariret  by 
its  apex  from  the  canine  fossa  of  the  upper  maxillary  bone.  The  fibres 
are  directed  inwurds,  spreitding  out  at  the  same  time,  and  end  in  an 
^foneurosis,  which  covers  the  cartilaginous  part  of  the  nose,  and  joins  the 
tendon  of  the  opposite  muscle.  This  muscle  is  jiartly  concealed  by  the 
next — the  common  elevator  of  the  ala  of  the  nose  and  the  u|>|>er  lip. 

Action.     It  stretches  the  skin  over  the  cartilaginous  jiart  of  the  nose. 

The  LEVATOR  LABtl  itUPRItlURlS  AL«<iUK  NASI  (^ftg.  5,')  is  placed  by 
the  side  of  the  nose,  and  ariiei  from  the  lop  of  the  nasal  |>roee!id  of  the 
upper  maxillary  bone,  internal  to  the  sttachmeiil  of  the  orbicularis.  As 
tlie  fibres  descend  from  the  inner  part  of  the  orbit  the  most  internal  are 

Fig.  5. 


attached  by  a  narrow  flip  to  the  wing  of  the  nnM\  whilst  the  rest  are 
blendi'd  inferiorly  with  the  (irbiciiluris  oris.  Nciir  its  origin  the  muscle  is 
[mrtly  concf'aled  by  the  orliiculnrin  piil|H'brnruni,  but  in  llic  n-t>t  of  its 
extent  it  is  subculaneuus.  Its  outer  border  joins  the  elevator  of  the 
upper  lip. 

Acliiin.  As  the  name  expresws,  il  can  rai«'  the  upper  li],  and  draw 
outwards  the  wing  of  the  no^e,  dilating  the  aperlun- ;  but  when  the  moiilli 
is  shut  il  can  enlarge  the  nor>lril  independently  of  the  lip. 

Di/atalor  Narii.  In  tlie  deii»<e  tissue  on  tiie  outer  side  of  the  nostril 
are  a  few  muscular  fihrefi,  both  at  the  fore  and  hack  part  of  that  tipertuiv 
(tig.  !>.  *,  and  'j,  to  which  the  above  name  has  been  given  by  Thcile :  they 
are  seldom  visible  without  it  lens.  The  unffrior  slip,  ',  |  iL«ses  from  the 
i-artiluge  of  the  aperture  to  the  integument  of  the  margin  of  the  nostril; 
and  the  potlerior,  ',  arising  from  the  up|MT  jawhimc  and  the  small  sesa- 
moid cartilages,  ends  also  in  the  integumeula  of  the  nostril. 
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Action,  The  fibres  enlarge  the  nasal  opening  by  raising  and  everting 
the  outer  edge. 

The  DEPRESSOR  aLjE  nasi  (fig.  5,  •)  will  be  seen  if  the  upper  lip  is 
everted,  and  the  mucous  membrane  is  removed  from  the  side  of  the  frtenum 
of  the  lip.  It  arises  below  the  nose  from  a  depression  of  the  upper  jaw- 
bone above  the  roots  of  the  second  incisor  and  canine  teeth  ;  and  ascends  to 
be  inserted  into  the  septum  nasi  and  the  posterior  part  of  the  ala  of  the  nose. 

Action,  By  drawing  down  and  turning  in  the  edge  of  the  dilated  nostril, 
it  restores  the  aperture  to  its  usual  size. 

Muscles  of  the  Eyelids.  The  muscles  of  the  eyelids  and  eyebrow 
are  four  in  number,  viz.,  orbicularis  palpebrarum,  corrugator  supercilii, 
levator  palpebnc  superioris,  and  tensor  tarsi '}  the  two  latter  are  dissected 
in  the  orbit,  and  will  be  described  with  it. 

The  ORBICULARIS  PALPEBRARUM  (fig.  6,  ')  is  the  sphincter  muscle 
closing  the  opening  between  the  eyelids.  It  is  a  fiat  and  thin  layer, 
which  extends  from  the  margin  of  the  lids  beyond  the  circumference  of 
the  orbit.  From  a  difference  in  the  characters  of  the  fibres,  a  division 
has  been  made  of  them  into  two  parts — outer  and  inner. 

The  external  fibres  (orbital  part),  the  best  marked,  are  fixed  only  at 
one  point,  viz.,  the  inner  angle  of  the  orbit.  This  attachment  (origin)  is 
connected  with  the  surface  and  borders  of  the  small  tendo  palpebrarum ; 
above  that  tendon  with  the  nasal  process  of  the  upper  maxillary,  and  the 
internal  angular  process  of  the  frontal  bone ;  and  below  the  tendon  with 
the  superior  maxillary  bone,  and  the  margin  of  the  orbit.  From  this 
origin  the  fibres  are  directed  outwards,  giving  rise  to  ovals,  which  lie  side 
by  side,  and  increase  in  size  towards  the  outer  edge  of  the  muscle  where 
they  project  beyond  the  margin  of  the  orbit. 

The  internal  fibres  (palpebral  part),  paler  and  finer  than  the  outer, 
occupy  the  eyelids,  and  are  fixed  at  both  the  outer  and  inner  angles  of 
the  orbit.  Internally  (origin)  they  are  united  with  the  tendo  palpebrarum, 
and  externally  (insertion)  with  tlie  external  tarsal  ligament  and  the  malar 
bone,  and  some  few  may  blend  with  the  orbital  part.  Close  to  the  cilia 
or  eyeliishes  the  fibres  form  a  small  pale  bundle,  which  is  sometimes  called 
ciliary. 

The  muscle  is  subcutaneous ;  and  its  circumference  is  blended  above 
with  the  ocei pi to-fron talis.  Beneath  the  upper  half  of  the  orbicularis,  as 
it  lies  on  the  margin  of  the  orbit,  is  the  corrugator  supercilii  muscle  with 
the  supra-orbital  vessels  and  nerve  ;  and  beneath  the  lower  half  is  part  of 
the  elevator  of  the  upper  lip.  The  outer  fibres  are  joined  occasionally  by 
slips  to  other  contiguous  muscles  below  the  orbit. 

Action,  The  inner  fibres  cause  the  lids  to  approach  each  other,  shut- 
ting the  eye ;  and  in  forced  contraction  the  outer  commissure  is  drawn 
inwards.  In  closure  of  the  eye  the  lids  move  unequally — the  upper  being 
much  depressed,  and  the  lower  slightly  elevated  and  moved  horizontally 
inwards. 

When  the  outer  fibres  contract,  the  eyebrow  is  depressed,  and  the  skin 
over  the  edge  of  the  orbit  is  raised  around  the  eye,  so  as  to  protect  the 
ball.  Elevation  of  the  upper  lip  follows  contraction  of  the  outer  part  of 
the  orbicularis,  in  consequence  of  fibres  being  prolonged  to  the  levator 
labii  superioris. 

1  The  tensor  tarsi  muscle  (p.  59)  is  sometimes  described  as  a  part  of  the  orbicu- 
laris. 
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The  coRKUOATOK  supERCiLii  is  beneath  the  orbicularis,  near  the  inner 
an<;le  of  the  orbit.  Its  fibres  ari»e  from  the  inner  part  of  the  HupiTciliary 
ridge  of  the  frontal  bone,  and  are  directed  outwards  to  join  (he  orbicular 
muscle  about  the  middle  of  the  orbital  arch.  It  ia  a  sliort  muscle,  and  in 
distinguished  by  the  closeness  of  its  fibres. 

Aetion.  It  draws  inwards  and  downwards  the  mid-part  of  tlie  eyebrow, 
wrinkling  vertically  the  skin  near  the  nose,  and  stretching  that  ouiaide  Ita 
point  of  insertion. 

Muscles  of  the  Mouth.  The  muscles  of  the  aperture  of  the  mouth 
consist  of  a  sphincter  ;  an  elevator  of  the  up|)er  lip  and  uufcleof  the  mouth  ; 
an  elevator  and  depressor  of  the  lower  lip  and  angle  of  the  month ;  and 
retractors  of  the  comer.  Ltiatly,  a  wide  muscle  of  the  cheek  closes  the 
space  between  the  jaws. 

Fig.  8. 


The  oKHii'Ci.AKis  onis  MracLF,  (fig.  fi,  ") 
the  ninuth,  and  is  iiniluil  with  the  si'Verul  niUAcles  la'ting  on 
It  consists  of  two  |uirls,  inner  mi<l  outer,  which  •lid'cr   in   tli 
and  arningi'ment  of  the  iibn'S,  liki'  thi'  xphincler  miiscli^  of  tl 

Tlie  inwr  part  (fig.  i).  '),  whost-  lihrei^  «re  piil.-  in  .■oloi 
texture,  forms  a  rounded  thick  fiiscii'ulus.  which  corre^poii.h 
margin  ol'tlie  lip.  The  tibrex  iif  lliix  {Hirliim  of  ilic  niUHcle. 
bone,  blend  with  the  Lucciniitor  at  tlit^  comer  of  llic  mouth,  i 
from  lip  to  lip. 

The  ouf^r  yrnrf  is  thin,  w*idc,  and  more  irregular  in  form 
itected  with  llieNubiticeiit  bone,  besides  its  iinitin  willi  lliciuljii 
In  the  u|>|icr  lip  it  is  attached,  on  <'ticli  side  of  the  niiihllc 
alip  (na.«i).iahiul)  to  the  back  of  ihc  septum  of  the  nose  (lig.  : 
a  thin  stratum  to  the  oitler  surlitoe  of  the  upper  jiiw,  o]i|iosi 
tooth,  and  external  to  the  depressor  of  the   wing  of  llie 
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lower  lip  it  is  fixed  on  each  side  into  the  inferior  jawbone,  opposite  the 
canine  tooth,  external  to  tlie  levator  labii  inferioris  muscle.  To  see  these 
attachments  the  lip  must  be  everted,  and  the  mucous  membrane  carefully 
raised. 

The  inner  margin  of  the  muscle  is  free,  and  bounds  the  aperture  of  the 
mouth  ;  whilst  the  outer  edge  blends  with  the  different  muscles  that  ele- 
vate or  depress  tfie  lips  and  the  angle  of  the  mouth.  Beneath  the  orbicu- 
laris in  each  lip  is  the  coronary  artery,  with  the  mucous  membrane  and 
the  labial  glands. 

Action,  Both  parts  of  the  muscle  contracting,  the  lips  are  pressed  to- 
gether and  projected  forwards,  and  the  aperture  of  the  mouth  is  diminished 
transversely  by  the  approximation  of  the  corners  towards  each  other. 

The  inner  fibres  acting  alone  will  turn  inwards  the  red  part  of  the  lip, 
and  diminish  the  width  of  the  buccal  opening. 

The  outer  fibres  press  the  lips  against  the  dental  arches,  the  free  edges 
being  protruded  and  somewhat  everted.  At  the  same  time  the  centre  part 
of  the  nose  is  depressed  and  the  chin  raised  by  means  of  the  fleshy  slips 
connected  with  those  ))arts. 

The  LEVATOR  LABII  suPERiORis  {fi^.  6,  •)  cxtends  vertically  from  the 
lower  mitrmn  of  the  orbit  to  the  orbicularis  oris.  It  arises  from  the 
upper  maxillary  and  malar  bones  above  the  infra-orbital  foramen,  and 
blends  inferiorly  with  the  orbicularis  oris.  Near  the  orbit  the  muscle  is 
overlapped  by  the  orbicularis  palpebrarum,  but  below  that  spot  it  is  sub- 
cutaneous. By  its  inner  side  it  joins  the  common  elevator  of  the  ala  of 
the  nose  and  upper  lip ;  and  to  its  outer  side  lie  the  zygomatic  muscles,  the 
small  one  joining  it.     Beneath  it  are  the  infra-orbital  vessels  and  nerve. 

Action,  By  the  action  of  this  muscle  the  upper  lip  is  raised,  and  the 
skin  of  the  cheek  is  bulged  below  the  eye. 

The  DEPRESSOR  LABii  INFERIORIS  (fig.  6,  ")  is  oppositc  the  elevator 
of  the  upper  lip,  and  has  much  yellow  fat  mixed  with  its  fibres.  The 
muscle  has  a  wide  origin  from  a  depression  on  the  front  of  the  lower  jaw, 
reaching  backwards  from  near  the  symphysis  to  a  little  beyond  the  hole 
for  the  labial  vessels  and  nerve ;  ascending  thence  it  is  united  with  the 
orbicularis  in  the  lower  lip.  Its  inner  border  joins  the  muscle  of  the  oppo- 
site side  above,  and  its  outer  is  overlapped  below  by  the  depressor  anguli 
oris. 

Action.  If  one  muscle  contracts,  the  half  of  the  lip  of  the  same  side  is 
depressed  and  everted ;  but  by  the  use  of  both  muscles,  the  whole  lip  is 
lowered  and  turned  outwards,  and  rendered  tense  at  the  centre. 

The  LEVATOR  LABII  INFERIORIS  (levator  menti)  is  a  small  muscle  on 
the  side  of  the  frsenum  of  the  lower  lip,  which  is  opposite  the  depressor  of 
the  ala  of  the  nose  in  the  upper  lip.  When  the  lip  has  been  everted  and 
the  mucous  membrane  removed,  the  muscle  will  be  seen  to  arise  from  a 
fossil  near  the  symphysis  of  the  lower  jaw,  and  to  descend  to  its  insertion 
into  the  integument  of  the  chin.  Its  [)osition  is  internal  to  the  depressor, 
of  the  lip  and  the  attachment  of  the  orbicularis. 

Action,  It  indents  the  skin  of  the  chin  opposite  its  insertion,  and 
assists  in  raising  the  lower  lip. 

The  LEVATOR  ANGULI  ORIS  (fig.  6,  f)  has  well-marked  fibres,  and  is 
partly  concealed  by  the  levator  labii  superioris.  Arising  from  the  canine 
fossa  beneath  the  infra-orbital  fonimen,  its  fibres  spread  out  towards  the 
angle  of  the  mouth  where  they  are  superficial  to  the  buccinator,  and  mix 
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with  the  refit  of  the  muscles,  but  the  greater  number  are  continued  into 
the  depressor  anguli  oris  and  the  lower  lip. 

Action.  This  muscle  elevates  the  comer  of  the  mouth,  and  acts  as  an 
antagonist  to  the  depressor. 

The  DEPRESSOR  ANGULI  ORIS  (fig.  6,  ")  is  triangular  in  shape ;  it 
arises  from  tlie  oblique  line  on  the  outer  surface  of  the  lower  jaw,  and 
ascending  to  the  angle  of  the  mouth,  its  fibres  are  prolonged  into  the  ele- 
vator of  the  angle.  The  muscle  conceals  the  labial  branch  of  tlie  inferior 
dental  vessels  and  nerve.  At  its  origin  the  depressor  is  united  with  the 
platjsma  myoides,  and  near  its  insertion  with  the  risorius  muscle. 
•  Action,  The  angle  of  the  mouth  is  drawn  downwards  and  backwards 
bj  it,  as  is  exemplified  in  a  sorrowful  countenance. 

The  ZYGOMATIC  MUSCLES  (fig.  6)  are  directed  obliquely  from  the  arch 
of  the  same  name  towards  the  angle  of  the  mouth  and  the  upper  lip. 
One  is  longer  and  larger  than  the  other ;  they  are  therefore  named  major 
and  minor. 

The  zygomaitcu$  major,  •,  arises  from  the  outer  part  of  the  malar  bone, 
and  is  inserted  into  the  angle  of  the  mouth. 

The  zygomaticus  minor,  ^  is  attached  to  tlie  malar  bone  anterior  to  the 
other,  and  blends  with  the  fibres  of  the  special  elevator  of  the  upper  lip. 

Action.  The  large  muscle  inclines  upwards  and  backwards  the  comer 
of  the  mouth ;  and  the  small  one  assists  the  levator  labii  superioris  in 
raising  the  upper  lip. 

The  RISORIUS  MUSCLE  (Santorini)  (fig.  6,*)  is  a  thin  and  narrow  bun- 
dle of  fibres,  sometimes  divided  into  two  or  more  parts,  which  arises 
externally  from  the  fascia  over  the  masseter  muscle,  and  is  connected  in- 
ternally with  the  apex  of  the  depressor  anguli  oris. 

Action.  The  use  of  this  mii.Hcle  is  indicated  by  its  name,  as  it  retracts 
the  corner  of  the  mouth  in  lau^rhin^. 

The  liucciNAToR  (fifr.  0,'*)  is  tlie  flat  and  thin  niusch?  of  the  chock, 
and  occupies  the  interval  between  the  jaws.  The  muscle  arises  from  the 
outer  surface  of  the  alveolar  borders  of  the  upjjer  and  lower  nwixilhe,  jis 
far  forwards  in  each  as  the  first  molar  tooth  ;  and  in  the  interval  between 
the  jaws  behind  it  is  attached  to  a  band  of  fjiscia — the  pteryjro-niaxillary 
ligament.  From  the  orijrin  the  fibres  are  directed  forwards  to  the  angle 
of  the  mouth,  where  they  mix  with  the  other  nuiseles  and  with  both  parts 
of  the  orbicularis ;  and  as  some  of  the  central  fibres  descend  to  the  lower 
lip  whilst  others  ascend  to  the  upper  lip,  a  decussation  takes  place  at  the 
comer  of  th<*  mouth. 

On  the  cutaneous  surface  of  the  buccinator  are  the  different  muscles 
converging  to  the  angle  of  the  mouth  ;  and  crossing  the  upper  part  is 
the  duct  of  the  parotid  gland,  which  [M'rforatfs  the  nuisele  opposite  the 
second  up|)er  molar  teeth.  Internally  the  muscle  is  lined  by  the  mucous 
membrane  of  the  mouth,  and  externally  it  is  covered  by  a  fascia  (bucco- 
pharyngeal) that  is  continued  to  the  pharynx.  By  its  intermaxillary 
origin  the  buccinator  corresponds  with  the  attachment  of  the  sujKjrior 
constrictor  of  the  pharynx. 

Action,  Bv  one  muscle  the  corner  of  the  mouth  is  retracted,  and  the 
cheek  wrinkled.  By  the  action  of  both  the  aperture  of  the  mouth  is 
widened  transversely. 

In  mastication  the  cheek  is  pressed  by  the  muscular  contraction  against 
the  dental  arches,  when  the  corner  of  th<'  mouth  is  fixed  by  the  sphincter. 

In  the  expulsion  of  air  from  the  mouth,  as  in  whistling,  the  muscle  is 


40  DISSECTION    OP    THE    FACE. 

contracted  so  as  to  prevent  bulging  of  the  cheek  ;  but  in  the  use  of  a 
blow-pipe  it  is  distended  over  the  volume  of  air  contained  in  the  mouth, 
and  drives  out  a  continuous  stream  of  air  by  \t8  contraction. 

The  VESSELS  OF  THE  FACE  (fig.  17)  are  the  facial  and  transverse  facial 
arteries  with  their  accompanying  veins.  The  arteries  are  branches  of  the 
external  carotid;  and  the  facial  vein  is  received  into  the  internal  jugular 
trunk. 

The  facial  artery  (fig.  17,/),  a  branch  of  the  carotid,  emerges  from 
the  neck,  and  appears  on  the  lower  jaw  anterior  to  the  masseter  muscle. 
From  this  point  the  artery  ascends  in  a  tortuous  manner,  near  the  angle 
of  the  mouth  and  the  side  of  the  nose,  to  the  inner  angle  of  the  orbit, 
where  it  anastomoses  with  the  ophthalmic  artery.  The  course  of  the  ves- 
sel is  comparatively  superficial  in  the  mass  of  iat  of  the  inner  part  of  the 
cheek.  At  first  it  is  concealed  by  the  platysma  whilst  crossing  the  jaw, 
but  this  thin  muscle  does  not  prevent  pulsation  being  recognized  during 
life;  and  near  the  mouth  the  large  zygomatic  muscle  is  su(>erficial  to  it. 
The  vessel  rests  successively  on  the  lower  jaw,  buccinator  muscle,  ele- 
vator of  the  angle  of  the  mouth,  and  elevator  of  the  upper  lip.  Accom- 
panying the  artery  is  the  facial  vein,  which  is  nearly  a  straight  tube,  and 
lies  to  the  outer  side. 

Branches.  From  the  outer  side  of  the  vessel  unnamed  branches  are 
furnished  to  the  muscles  and  integuments,  some  of  which  anastomose  with 
the  transverse  facial  artery.  From  the  inner  side  are  given  the  following 
branches : — 

The  inferior  labial  branch  (t)  runs  inw^ards  beneath  the  depressor 
anguli  oris  muscle,  and  is  distributed  between  the  lower  lip  and  chin;  it 
communicates  with  tlie  inferior  coronary,  and  with  the  labial  branch  of 
the  inferior  dental  artery. 

Coronary  branches  (r  and  s).  There  is  one  for  each  lip  (superior  and 
inferior),  which  arise  together  or  separately  fmni  the  facial,  and  are  di- 
rected inwards  between  the  orbicuhu*  muscle  and  the  mucous  membrane 
of  the  lip,  till  they  inosculate  with  the  corresponding  branches  of  the 
opposite  side.  From  the  arterial  arches  thus  formed,  oftsets  are  supplied 
to  the  lips  and  labial  glands.  From  the  arch  in  the  up|)er  lip  a  branch  is 
given  to  each  side  of  the  septum  of  the  nose, — artery  of  the  septum. 

The  lateral  nasal  branch  (p)  arises  opposite  the  ala  niisi,  and  passes 
beneath  the  levator  labii  su[)erioris  alaeque  nasi  to  the  side  of  the  nose, 
where  it  anastomoses  with  the  internal  nasal  branch  of  the  ophthalmic 
artery. 

The  angular  branch  (o)  is  the  terminal  twig  of  the  facial  artery  at  the 
inner  angle  of  the  orbit,  and  joins  with  a  branch  (external  nasal)  of  the 
ophthalmic  artery. 

The  facial  vein  commences  at  the  root  of  tlie  nose  in  a  small  vein 
named  angular  (p.  21).  It  then  crosses  over  the  elevator  of  the  upper  lip, 
and  sepaniting  from  the  artery,  courses  beneath  tl)e  large  zygomatic  mus- 
cle to  the  side  of  the  jaw.  Afterwards  it  has  a  short  course  in  the  neck 
to  join  the  internal  jugular  vein. 

Branches.  At  the  inner  side  of  the  orbit  it  receives  veins  from  the  lower 
eyelid  (inferior  palpebral),  and  from  the  side  of  the  nose.  Below  the 
orbit  it  is  joined  by  the  infra-orbital  vein,  also  by  a  large  branch,  anterior 
internal  maxillary,  that  comes  from  the  pterygoid  n;gion ;  and  thence  to 
its  termination  by  veins  corres[K)nding  with  the  bninches  of  the  artery  in 
the  face  and  neck. 
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The  transverse  faded  artery  (fig.  17)  is  a  branch  of  the  temporal,  and 
ap|>enrs  in  the  face  at  the  anterior  border  of  the  parotid  gland.  It  lies  by 
the  side  of  the  parotid  duct,  with  branches  of  the  facial  nerve,  an<l  dis- 
tributes offsets  to  the  muscles  and  integuments ;  some  branches  anastomose 
with  the  facial  artery. 

Dissection,  The  parotid  gland  in  front  of  the  ear  may  be  next  displayed. 
To  see  the  gland,  raise  the  skin  from  the  surface  towards  the  ear  by  means 
of  a  cut  from  the  base  of  the  jaw  to  the  anterior  border  of  the  sterno-mas- 
toid  muscle;  this  cut  may  be  united  with  that  made  for  the  dissection  of 
the  posterior  muscle  of  the  ear.  A  strong  fascia  covers  the  gland,  and  is 
connected  above  and  behind  to  the  zygomatic  arch  and  the  cartilage?  of  the 
ear,  but  is  continued  over  the  face  in  front;  this  is  to  be  removed,  so  that 
the  gland  may  be  detached  slightly  from  the  parts  around.  The  great 
auricular  nerve  will  be  seen  ascending  to  the  lobe  of  the  ear;  and  one  or 
two  small  glands  rest  on  the  surface  of  the  parotid. 

The  PAROTID  (fig.  16,  *^)  is  the  largest  of  the  salivary  glands.  It  occu- 
pies the  space  between  the  ear  and  the  lower  jaw,  and  is  named  from  it« 
position.  Its  excretory  duct  enters  the  mouth  through  the  middle  of  the 
cheek. 

The  shape  of  the  gland  is  irregular,  and  is  determined  somewhat  by  the 
bounding  parts.  Thus  inferiorly,  where  there  is  not  any  resisting  struc- 
ture, the  parotid  projects  into  the  neck,  and  comes  into  close  proximity 
with  the  sub-maxillary  gland,  though  separated  from  it  by  a  ])rocess  of  the 
cervical  fascia;  a  line  from  the  angle  of  the  jaw  to  the  stenio-mastoid 
muscle  marks  usually  the  extent  of  the  gland  in  this  direction.  Above, 
the  parotid  is  limited  by  the  zygomatic  arch  and  the  temporal  bone. 
Along  the  posterior  part  the  sterno-mastoid  muscle  extends ;  but  anteriorly 
the  gland  projects  somewhat  on  the  face,  and  in  this  direction  a  small 
accessory  part,  socia  parotidis,  is  prolonged  from  it  over  the  masseter. 

Connected  with  the  anterior  bortler  is  the  excretory  duct — duct  of  Sten- 
8on  (^ductus  StenoniSj  fig.  17),  which  crosses  the  masseter  below  the  socia 
parotidis,  and  perforates  the  cheek  obliquely  op|)Osite  the  se<5ond  molar 
tooth  of  the  upper  jaw.  The  duct  lies  between  the  transverse  facial  artery 
and  some  branches  of  the  facial  nerve,  the  latter  being  below  it.  A  line 
drawn  from  the  meatus  auditorius  to  a  little  below  the  nostril  would  mark 
the  level  of  the  duct  in  the  face ;  and  the  central  point  of  the  line  would 
be  op|^)osite  the  opening  into  the  mouth.  The  length  of  the  duct  is  about 
two  inches  and  a  half;  and  its  capacity  is  large  enough  to  allow  a  small 
probe  to  pass,  but  the  opening  into  the  mouth  is  much  less. 

The  cutaneous  surface  of  the  parotid  is  smooth,  and  one  or  two  lymphatic 
glands  are  seated  on  it ;  but  from  the  deep  part  pi*ocesses  are  sent  into  the 
inequalities  of  the  space  between  the  jaw  and  the  mastoid  process. 

Dissection,  By  removing  with  caution  the  parotid  gland,  the  hollows 
that  it  fills  will  come  into  view :  at  the  same  time  the  dissector  will  see 
the  vessels  and  nerves  that  pass  through  it.  An  examination  of  the  pro- 
cesses of  the  gland,  and  of  the  number  of  important  vessels  and  nerves  in 
relation  with  it,  will  demonstrate  the  dangers  attending  any  operation  on 
it.  The  duct  may  be  opened,  and  a  pin  may  be  passed  along  it  to  the 
mouth,  to  show  the  diminished  size  of  the  aperture. 

Two  large  processes  of  the  gland  extend  deeply  into  the  neck.  One 
dips  behind  the  styloid  process,  and  projects  beneath  the  mastoid  process 
and  sterno-mastoid  muscle,  whilst  it  reaches  also  the  deep  veSvSels  and 
nerves  of  the  neck.     The  other  piece  is  situate  in  front  of  the  styloid 
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process ;  it  passes  into  the  glenoid  hollow  behind  the  articulation  of  the 
lower  jaw  ;  and  sinks  beneath  the  ramus  of  that  bone  along  the  internal 
maxillary  artery. 

Passing  through  the  middle  of  the  gland  is  the  external  carotid  artery, 
which  ascends  behind  the  ramus  of  the  jaw,  and  furnishes  the  auricular, 
superficial  temporal,  and  internal  maxillary  branches.  Superficial  to  the 
artery  lies  the  trunk  formed  by  the  junction  of  the  temporal  and  internal 
maxillary  veins,  from  which  the  external  jugular  vein  springs ;  and  this 
common  trunk,  receiving  some  veins  from  the  parotid,  is  connected  with 
the  internal  jugular  vein  by  a  branch  through  the  gland.^  Crossing  the 
gland  from  behind  forwards  is  the  trunk  of  the  facial  nerve,  which  passes 
over  the  artery,  and  distributes  its  branches  through  the  parotid.  The 
superficial  temporal  branch  of  the  inferior  maxillary  nerves  lies  above  the 
up[)er  part  of  the  glandular  mass  ;  and  offsets  of  the  great  auricular  nerve 
pierce  the  gland  at  the  lower  part,  and  join  the  facial. 

The  structure  of  the  parotid  resembles  that  of  the  other  salivary  glands. 
The  glandular  mass  is  divided  into  numerous  small  lobules  by  intervening 
processes  of  fascia ;  and  each  lobule  consists  of  a  set  of  the  fine  closed  sac- 
cular extremities  of  the  excretory  duct,  which  are  lined  by  flattened  and 
nucleated  epithelium,  and  surrounded  by  capillary  vessels.  These  little 
sacs  form  by  their  aggregation  the  mass  of  each  lobule. 

From  the  lobules  issue  small  ducts,  which  unite  to  form  larger  tubes, 
and  finally  all  the  duct^  of  the  gland  are  collected  into  one.  The  common 
duct  (duct  of  Stenson)  is  com|)osed  of  an  external  fibrous  coat,  consisting 
of  white  and  elastic  fibres  ;  and  of  an  internal  mucous  coat  which  is  clothed 
with  columnar  epithelium. 

The  parotid  receives  its  arteries  from  the  external  carotid  ;  and  its  nerves 
from  the  sympathetic,  auriculo-temporal  of  the  fifth,  facial,  and  great  auri- 
cular.    Its  lymphatics  join  those  of  the  neck. 

Two  or  three  small  molar  glands  lie  along  the  origin  of  the  buccinator, 
and  open  into  the  mouth  near  the  last  molar  tooth  by  separate  ducts. 

Cartilages  of  the  Nose  (fig.  7).  These  close  the  anterior  nasal 
aperture  in  the  skeleton,  and  form  part  of  the  outer  nose  and  the  septum. 
They  are  five  in  number,  two  on  each  side — lateral  cartilage  and  cartilage 
of  the  aperture  ;  together  with  a  central  one,  or  the  cartilage  of  the  septum 
of  the  nose.  Only  the  lateral  cartilages  are  seen  in  this  stage  of  the  dis- 
section. 

jyissection.  The  lateral  cartilages  will  be  seen  when  the  muscular  and 
fibrous  structure  of  the  left  side  of  the  nose,  and  the  skin  of  the  lower 
part  of  the  nostril  of  the  same  side,  have  been  taken  away.  By  turning 
aside  the  lateral  cartilages  the  septal  one  will  appear  in  the  middle  line. 

The  upper  lateral  cartilage  (fig.  7,  ')  is  flattened,  and  is  somewhat 
triangular  in  form.  Posteriorly  it  is  attached  to  the  nasal  and  upper 
maxillary  bones ;  and  anteriorly  it  meets  the  one  of  the  opposite  side  for  a 
short  distance  above,  but  the  two  are  separated  below  by  an  interval,  in 
which  the  cartilage  of  the  septum  appears.     Inferiorly  the  lateral  cartilage 

'  Oftentimes  there  is  a  different  arrangement  of  these  veins.  In  such  case  the 
external  jugular  is  continued  from  tlie  occipital  (half  or  all)  and  posterior  auri- 
cular veins  ;  whilst  the  temporal  and  internal  maxillary  veins  unite  to  form  a 
trunk  (tempo-maxillary),  which  receives  the  facial  below  the  jaw,  and  opens  into 
the  internal  jugular  vein  opposite  the  upper  Iwrder  of  the  thyroid  cartilage. 
When  this  condition  exists,  the  temporo-maxillary  vein  accompanies  the  external 
carotid  artery. 
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is  contiguous  to  the  cartilage  of  the  aperture,  and  is  connected  to  it  by 
fibrous  tissue. 

The  cartilage  of  the  aperture  (fig.  7)  forms  a  ring  around  the  opening 
of  the  nose  except  behind.  It  has  not  any  attachment  directly  to  bone ; 
but  it  is  united  above  to  the  hiteral  cartilage  by  fibrous  tissue,  and  below 
with  the  dense  teguments  forming  the  amrgin  of  the  apertui*e  of  the 
nostril. 


1.  Trlaniciilar  nepUl  eartlUga. 

2.  Upper  lateral  cartlUi^e. 

3.  Luwer  lateral,  or  the  cartilage  of  the  apertare,  theoater  part. 

4.  Inner  part  of  the  cartilage  of  the  apertare. 

5.  Nasal  bone. 


Latbbal  Caktilaobs  of  the  Nohb. 

The  part  of  the  cartilage  (*)  which  bounds  the  opening  externally,  is 
narrow  and  |>ointed  behind,  where  it  ends  in  two  or  three  small  pieces  of 
cartilage— rar/i7«c/inff  minorei  vel  sesamoidece ;  but  swells  out  in  front 
where  it  touches  its  fellow,  and  forms  the  A[HiX  of  the  nose. 

The  inner  part  (*)  projects  backwards  along  the  septum  of  the  nose 
nearly  to  the  superior  maxilhirv  bone ;  it  itssists  in  tlio  formation  of  the  par- 
tition between  the  nostrils,  aiicl  c'xtenda  below  the  level  of  the  septum  nasi. 

The  AiTKNDAGK.s  OF  TiiK  EvK  iuclude  the  eyebrow,  the  eyelid,  and 
the  laehrymal  apparatus.  Some  of  these  can  be  examined  now  on  the 
o|>i:)osite  side  of  the  face.  The  apparatus  tor  the  tears  will  be  dissected 
after  the  orbit  has  Iwen  ooinphMcMl. 

The  eyt'hroic  (superciliuni)  is  a  curved  eminence  just  above  the  eye, 
which  is  placed  over  the  orbital  arch  of  the  frontal  bone.  It  consists  of 
thickened  inte^i^uinents,  and  its  prominence  is  in  [uirt  due  to  the  subjacent 
orbicularis  palpebrarum.  It  is  furnished  with  long  coarse  hairs,  which  are 
direcletl  outwards,  and  towards  one  anollu'r. 

The  eijelids  are  two  movable  semilunar  parts  in  front  of  the  eye,  which 
can  be  approached  or  separate<l  over  the  eyeball.  The  upper  lid  is  the 
largest  and  the  most  movable,  and  descends  below  the  middle  of  the  eye- 
ball when  the  two  meet  ;  it  is  also  provided  with  a  special  musch*  to  raise 
it.  The  interval  between  the  open  lids  is  named  Jissura  ptilpebraram. 
Externally  and  internally  they  are  united  by  a  conimissure  or  aint'ins. 

The  free  mar<rin  is  thicker  than  the  rest  of  fhe  lid.  and  is  semilunar  in 
form  ;  but  towanls  the  inner  side,  about  a  (piarter  of  an  inch  from  the 
commissure,  it  becomes  straijrhtt^r.  At  the  s|H)t  where  the  two  parts  join 
is  a  small  white  eminence*  (tig.  l.*5,  ')  iUo.  pnpil/a  /arhri/niafis  :  and  in  this 
is  the  pnnctum  lachry males  or  the  opening  of  the  canal  for  the  tears. 

This  margin  is  provided  anteriorly  with  the  eyelashes,  and  near  the 
posterior  edge  with  a  row  of  small  openings  of  the  Meibomian  glands  ; 
but  both  the  cilia  and  the  glands  are  absent  from  the  part  of  the  lid  which 
is  internal  to  the  opening  of  the  puiictum  lachiymale.     The  free   margin 
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of  each  lid  is  sharp  at  the  anterior  edge  where  it  touches  its  fellow  ;  but  is 
sloped  at  the  posterior,  so  as  to  leave  an  interval  between  it  and  the  eye- 
ball for  the  passage  inwards  of  fluid. 

The  eyelashes  (cilia)  are  two  or  more  rows  of  curved  hairs,  which  are 
fixed  into  the  anterior  edge  of  the  free  border  of  the  lid ;  they  are  largest 
in  the  upper  lid,  and  diminish  in  length  from  the  centre  towards  the  sides. 
The  cilia  are  convex  towards  one  another,  and  cross  when  the  lids  are 
shut. 

Tiie  Structure  op  the  Eyelids.  Each  lid  consists  fundamentally 
of  a  piece  of  cartilage  attached  to  the  bone  by  ligaments.  Superficial  to 
this  framework  are  the  integuments  with  a  layer  of  fibres  of  the  orbicularis 
palpebrarum,  and  beneath  it  the  mucous  lining  of  the  conjunctiva.  The 
upper  lid  includes  also  the  tendon  of  tlie  levator  palpebrae.  Vessels  and 
nerves  are  contained  in  the  lids. 

Dissection.  The  student  may  learn  the  structure  of  the  lids  on  the  left 
side,  on  which  the  muscles  are  dissected.  The  bit  of  tow  or  wool  may 
i*emain  beneath  the  lids ;  and  the  pal[)ebral  part  of  the  orbicularis  muscle 
is  to  be  thrown  inwards  by  an  incision  around  the  margin  of  the  orbit. 
In  raising  the  muscle  care  must  be  taken  of  the  tliin  membranous  palpe- 
bral ligament  beneath,  and  of  the  vessels  and  nerves  of  the  lid. 

Orbicularis  palpebrarum.  The  palpebral  fibres  of  this  muscle  form  a 
pale  layer  which  reaches  the  free  edge  of  the  eyelids  (p.  36).  A  thin 
stratum  of  areolar  tissue  without  fat  unites  the  muscle  with  the  skin. 

The  palpebral  ligament  is  a  stratum  of  fibrous  membrane,  which  is 
continued  from  the  margin  of  the  orbit  to  join  the  lower  or  free  edge  of 
each  tarsal  cartilage.  At  the  inner  part  of  the  orbit  the  ligament  is  thin 
and  loose,  but  at  the  outer  part  it  is  somewhat  thicker  and  stronger. 

The  tarsal  cartilages,  one  for  each  eyelid,  are  elongated  transversely, 
and  give  strength  to  the  lids.  Each  is  fixed  internally  by  the  ligament  of 
the  eyelids,  and  externally  by  a  fibrous  band — external  tarsal  ligament, 
to  the  outer  part  of  the  orbit.  The  margin  corresponding  with  the  edge 
of  the  lid  is  free,  and  thicker  than  the  rest  of  the  cartilage.  On  the 
inner  surface  each  cartilage  is  lined  by  the  mucous  membrane  or  conjunc- 
tiva. 

The  cartilages  are  not  alike  in  the  two  lids.  In  the  upper  eyelid,  where 
the  cartilage  is  largest,  it  is  crescentic  in  shape,  and  is  about  half  an  inch 
wide  in  the  centre ;  and  to  its  fore  part  the  tendon  of  the  levator  palpebrs 
is  attached.  In  the  lower  lid  the  cartilage  is  a  narrow  band,  about  two 
lines  broad,  with  borders  nearly  straight. 

Ligament  of  the  eyelids  (tendo  palpebrarum,  internal  tarsal  ligament) 
is  a  small  fibrous  band  at  the  inner  part  of  the  orbit,  which  serves  to  fix 
the  lids,  and  is  attached  to  the  anterior  margin  of  the  lachrymal  groove 
in  the  upper  jaw.  It  is  about  a  quarter  of  an  inch  long,  and  divides  into 
two  processes,  which  are  united  with  the  tarsal  cartilages,  one  to  each. 
This  ligament  crosses  the  lachrymal  sac,  to  which  it  gives  a  fibrous  expan- 
sion ;  and  the  fleshy  fibres  of  the  orbicularis  palpebrarum  arise  from  it. 

The  Meibomian  glands  or  follicles  are  placed  in  grooves  on  the  ocular 
surface  of  the  tarsal  cartilages.  They  extend,  parallel  to  one  another,  from 
the  thick  towards  the  opposite  margin  of  the  cartilage ;  and  their  number 
is  about  thirty  in  the  upper,  and  twenty  in  the  lower  lid.  The  apertures 
of  the  glands  open  in  a  line  on  the  free  border  of  the  lid  near  the  pos- 
terior edge. 

Each  gland  is  a  small  yellowish  tube,  closed  at  one  end,  and  having 
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minute  lateral  ceecal  appendages  connected  with  it.  Each  contains  a  seba- 
ceous secretion,  and  is  lined  by  flattened  epithelium. 

If  the  palpebral  ligament  be  cut  througli  in  the  upper  lid,  the  tendon  of 
the  levator  palpebra  will  be  seen  to  be  inserted  into  the  fore  part  of  the 
tarsal  cartilage  by  a  wide  ai)oneurotic  expansion. 

The  conjunctiva^  or  the  mucous  membrane,  lines  the  interior  of  the 
eyelids,  and  covers  the  anterior  part  of  the  ball  of  the  eye.  Inside  the 
lids  it  is  inseparably  united  to  the  tarsal  cartilages,  and  has  numerous  fine 
papiUse.  At  the  free  margin  of  the  lid  this  membrane  joins  the  common 
integuments.  Through  the  lachrymal  canals  and  sac  it  is  continuous  with 
the  pituitary  membrane  of  the  nose. 

At  the  inner  commissure  of  the  eyelids  the  conjunctiva  forms  a  promi- 
nent and  fleshy-looking  body — caruncula  lachrymalU  (fig.  13,  *),  which 
contains  a  group  of  mucous  follicles,  and  has  a  few  minute  hairs  on  its 
surface.  External  to  the  caruncle  is  a  small  vertical  fold  of  the  mucous 
membrane — plica  semilunaris ;  this  extends  to  the  ball  of  the  eye,  and 
represents  the  membrana  nictitans  of  birds. 

Bloodvessels  of  the  eyelids.  The  arteries  of  the  eyelids  are  furnished 
by  the  ophthalmic  artery,  and  come  from  the  palpebral  and  lachrymal 
branches : — 

The  palpebral  arteries^  one  for  each  eyelid,  run  outwards  from  the  inner 
canthus,  lying  between  the  tarsal  cartilage  and  the  tendon  of  the  special 
elevator  in  the  upper  lid,  and  between  the  cartilage  and  the  palpebral  liga- 
ment in  the  lower  lid ;  and  they  anastomose  externally  with  the  lachrymal 
artery.  From  the  arch  that  each  forms,  branches  are  distributed  to  the 
eyelids. 

The  lachrymal  artery  furnishes  an  offset  to  each  lid  to  form  arches  with 
the  palpebral  arteries,  and  then  perfonites  the  palpebral  ligament  at  the 
out<T  part  of  the  orbit  to  end  in  the  upper  lid. 

Tlie  veins  of  the  lids  open  into  the  frontal  and  angular  veins  at  the  root 
of  the  nose  (pp.  21,  40). 

The  nerves  of  tlie  eyelids  are  supplied  from  the  ophthalmic  and  facial 
nerves. 

The  branches  of  the  ophthalmic  nerve  (of  the  fifth)  which  give  ofl^sets 
to  the  upper  lid,  are  the  following  :  lachrymal^  near  the  outer  ])art ;  svpra- 
orbital^  about  the  middle  ;  and  SHpra-troc/ilear  and  infra'trochlear  at  tlie 
inner  side  (pp.  42,  /)4).  In  the  lower  eyelid,  about  its  middle,  is  a  palpe- 
bral branch  of  the  superior  maxillary  trunk  of  the  fifth  nerve. 

Branches  of  the  facial  nerve  (p.  48)  enter  both  lids  at  the  outer  part, 
and  supply  the  orbicularis  muscle  ;  they  communicate  with  the  oft'scts  of 
the  fifth  nerve. 

ExTEKNAL  Ear.  The  outer  ear  consists  of  a  trum|)et-8haped  structure, 
named  pinna  or  auricle,  which  receives  the  undulations  of  the  air;  and  of 
a  tubi? — meatus  auditorius,  which  conveys  them  to  the  inner  ear.  The 
pinna  may  be  examined  on  the  left  side  of  the  head  ;  but  the  anatomy  of 
the  meatus  will  be  described  with  the  ear. 

The  pinna^  or  avricle^  is  an  uneven  piece  of  yellow  fibro-cartilnge, 
which  is  covered  with  integument,  and  is  fixed  to  the  margin  of  the  meatus 
auditorius  externus.  It  is  of  an  oval  form,  with  the  margin  folded  and 
the  larger  end  placed  upwards. 

The  surface  next  the  head  is  genemlly  convex  ;  but  the  opposite  is  ex- 
cavated, and  presents  the  undermentioned  elevations  and  depressions.  In 
tie  centre  is  a  deep  hollow  named  concha,  which  is  wide  above  but  narrow 
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below;  it  conducts  to  tlie  meatus  aiiditorius.  In  front  of  the  narrowed 
jiarl  of  the  hollow  ia  a  [irojection  of  a  Irianguiar  shft)ie — the  tragus,  wliidi 
has  Bome  hairs  on  the  under  surface  ;  and  un  the  opposite  side  of  the  same 
narrow  end,  rather  below  ihc  level  of  the  tragus,  ia  placed  another  projec- 
tion— the  antilraffns. 

The  round  rim-like  margin  of  the  ear,  which  extends  into  the  concha, 
is  called  the  helix;  and  the  depression  internal  to  it  is  the  groove  or  Jb*$a 
of  the  helix.     Within  the  helix,  between  it  and  the  concha,  is  the  large 


e  of  the  anlihelix,  which  presents  at  iU  upper  part  a  well-tnarkeil 
depression,  the  fotta  of  the  autihelix. 

Inferiorly  the  external  ear  ia  terminated  by  a  soft  pendulous  part,  the 

The  special  miitcles  of  the  pinna,  which  extend  from  one  part  of  the 
cartilage  to  another,  are  very  thin  and  pale.  Five  small  muscles  are  to 
be  recognized  ;  and  these  receive  their  names  for  the  moat  part  from  the 
sevenil  eminences  of  the  extemnl  ear. 

Dissection.  In  aeeking  ihe  small  auricular  muscles,  let  the  integuments 
be  removed  only  ovfr  the  sjiot  where  each  muscle  is  said  to  he  placed.  A 
sliarp  knife  and  a  good  iight  are  necessary  for  the  display  of  the  muscular 
hbrea.  Occasionally  the  dissector  will  not  liud  one  or  more  of  the  number 
described  below. 

The  mmele  of  the  tragus  (fig.  8,')  is  always  found  on  the  external 
aspect  of  the  process  from  which  it  takes  its  name.  The  fibres  are  short, 
oblique,  ur  transverse,  and  extend  from  the  outer  to  the  inner  part  of  the 

The  muscle  of  the  antilraijas  (lig.  8, ')  is  the  best  marked  of  all.  It 
arisrs  from  the  outer  part  of  the  uritiinigus,  and  the  rthres  are  directed 
upwards  to  be  insertril  into  the  pointed  extremity  of  the  autihelix. 

The  small  muscle  of  the  helix  (fig.  d,  *)  is  ol'teri  indistinct  or  absent. 
It  is  placed  on  the  part  of  Ihe  rim  of  the  ear  tluit  extends  into  the  concha. 

The  large  muscle  of  the  helix  (fig.  B,  ')  arises  above  the  small  muscle 
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of  the  same  |>art,  and  is  inserted  into  the  front  of  the  helix,  where  this  is 
about  to  curve  backwards.     It  is  usually  present. 

The  transvene  muscle  of  the  auricle  (fig.  8,  •)  forms  a  wide  layer,  which 
is  situate  at  the  back  of  the  ear  in  the  depression  between  the  helix  and 
the  convexity  of  the  concha.  It  arises  from  the  convexity  of  the  carti- 
lage forming  the  concha,  and  is  inserted  into  the  back  of  the  helix.  The 
muscle  is  mixed  with  much  fibrous  tissue,  but  it  is  well  seen  when  that 
tissue  is  removed. 

Actions.  These  muscles  aYe  said  to  alter  slightly  the  condition  of  the 
outer  ear;  the  muscles  of  the  helix  assisting,  and  those  of  the  tragus  and 
antitragus  retarding  the  passage  of  sonorous  undulations  to  the  meatus. 

Dissection.  The  pinna  may  now  be  detached  by  cutting  it  close  to  the 
bone.  When  the  integuments  are  entirely  taken  off,  the  cartilage  of  the 
pinna  will  be  apparent ;  but  in  removing  the  integuments,  the  lobule  of 
the  ear,  which  consists  only  of  skin  and  tht,  will  disappear  as  in  fig.  8. 

The  cartilage  of  the  pinna  (fig.  8)  resembles  much  the  external  ear  in 
form,  and  presents  nearly  the  same  parts.  The  rim  of  the  helix  subsides 
posteriorly  in  the  antihelix  about  the  middle  of  the  pinna ;  whilst  ante- 
riorly a  small  process  projects  from  it,  and  there  is  a  fissure  near  the  pro- 
jection. The  antihelix  is  divided  about  two-thirds  down  into  two  pieces ; 
one  of  these  is  pointed,  and  is  joined  by  the  helix,  the  other  is  continued 
into  the  antitragus.  On  the  posterior  as()ect  of  the  concha  is  a  strong 
vertical  proce^  of  cartilage. 

Inferiorly  the  cartilage  is  fixed  to  the  margin  of  the  external  auditory 
aperture  in  the  tempoml  bone,  and  forms  {mrt  of  the  meatus  auditorius  ; 
but  it  does  not  give  rise  to  a  complete  tube,  for  at  the  upper  and  outer 
part  the  canal  is  closed  by  fibrous  tissue. 

In  the  piece  of  cartilage  forming  the  under  part  of  the  meatus  are  two 
fissures  (Santorini),  one  is  at  the  base  of  the  tragu!*,  the  other  passes  from 
before  backwards. 

Some  ligaments  connect  tlie  pinna  with  the  licad,  but  others  pass  from 
one  point  of  the  cartilage  to  another. 

The  external  lijjaments  are  condensed  bands  of  fibrous  tissue,  and  are 
two  in  number,  anterior  and  posterior.  Th<*  anterior  fixes  the  fore  jiart 
of  the  helix  to  the  root  of  the  zygoma.  The  j)osterior  passes  from  tiie 
back  of  the  concha  to  the  mastoid  process.  The  chief  special  ligament 
crosses  the  interval  between  the  tragus  and  the  beginning  of  the  helix, 
and  completes  the  tube  of  the  meatus. 

The  FACIAL  NKUVE  (portio  dura,  fig.  0),  or  tlie  seventh  cranial  nerve, 
confers  contractility  on  the  muscles  of  the  face.  Numerous  communiea* 
tions  take  place  between  it  an<l  the  fifth  nerve;  tlie  ciiief  of  these  are 
found  above  and  below  the  orbit,  and  over  the  body  of  the  lower  jaw. 

Dissection.  The  facial  nerve  is  to  he  displayed  on  the  right  side  of  the 
face  if  there  is  time  sufficient  before  the  ImxIv  is  turned,  otherwise  it  is  to  he 
omitted  for  the  present  (see  p.  17).  Some  of  the  nerve  is  concealed  by  the 
parotid  gland,  but  the  greater  part  is  anterior  to  the  glandular  mass. 

To  exi)Ose  the  ramification  of  the  nerve  beyond  tlie  parotid  gland,  let 
the  skin  be  raised  from  the  face  in  the  same  manner  as  on  the  left  side. 
The  different  branches  are  then  to  be  sought  as  they  escape  fr()m  beneath 
the  anterior  border  of  the  gland,  and  are  to  be  followed  forwards  to  their 
termination. 

The  highest  branches  to  the  temple  have  been  already  partly  dissected 
above  the  zygomatic  arch  ;  and  their  junctions  with  the  tenn)ond  branch 
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of  the  superior  maxillary  and  with  the  supra-orbital  nerve  have  been  seen. 
Other  still  smaller  branches  are  to  be  traced  to  the  outer  part  of  the  orbit, 
where  they  enter  the  eyelids  and  communicate  with  the  other  nerves  in 
the  lids ;  as  these  cross  the  malar  bone,  a  junction  is  to  be  found  with  the 
subcutaneous  malar  nerve  of  the  fifth. 

With  the  duct  of  the  parotid  are  two  or  more  large  branches,  which  are 
to  be  followed  below  the  orbit  to  their  junction  with  the  infra-orbital,  nasal, 
and  infra-trochlear  nerves. 

The  remaining  branches  to  the  lower  part  of  the  face  are  smaller  in 
size.  One  joins  with  the  buccal  nerve  at  the  lower  part  of  the  buccinator 
muscle ;  and  one  or  two  others  are  to  be  traced  forwards  to  the  lower  lip, 
and  to  the  labial  branch  of  the  inferior  dc.ntal  nerve. 

To  follow  backwards  the  trunk  of  the  nerve  through  the  gland,  the  in- 
teguments should  be  taken  fi*om  the  surface  of  the  parotid  as  on  the  other 
side,  and  the  gland  should  be  removed  piece  by  piece.  In  this  proceeding 
the  small  branches  of  communication  of  the  great  auricular  nerve  with 
offsets  of  the  facial,  and  the  deep  branches  from  the  facial  to  the  auriculo- 
temporal nerve,  are  to  be  sought. 

Lastly,  the  first  small  branches  of  the  facial  to  the  ear  and  the  digastric 
and  stylo-hyoid  muscles,  are  to  be  looked  for  close  to  the  base  of  the  skull 
before  the  nerve  enters  the  parotid. 

The  Nerve  outside  the  Skull  (fig.  9,  ^*).  The  nerve  issues  from 
the  stylo-mastoid  foramen,  after  traversing  the  aqueduct  of  Fallopius,  and 
furnishes  immediately  the  three  following  small  branches  : — 

The  posterior  auricular  branch  (fig.  9,  *)  turns  upwards  in  front  of  the 
mastoid  process,  where  it  communicates  with  an  offset  of  the  great  auricu- 
lar, and  is  said  to  be  joined  by  a  branch  to  the  ear  fix>m  the  pneumogastric 
(cranial)  nerve ;  it  ends  in  auricular  and  mastoid  offsets  (p.  23). 

The  branch  to  the  digastric  muscie  generally  arises  in  common  with  the 
next.  It  is  distributed  by  many  oflfsets  to  the  posterior  belly  of  the  mus- 
cle near  the  skull. 

The  branch  to  the  stylo-hyoideus  is  a  long  slender  nerve,  which  is 
directed  inwards  and  enters  its  muscle  about  the  middle.  This  branch 
communicates  with  the  sympathetic  nerve  on  the  external  carotid  artery. 

As  soon  as  the  facial  nerve  has  given  off  those  branches,  it  is  directed 
forwards  through  the  gland,  and  divides  near  the  ramus  of  the  jaw  into 
two  large  trunks — temporo-facial  and  cervi co-facial. 

The  TEMPORO-FACIAL  TRUNK  furnishes  offsets  to  the  side  of  the  head 
and  face,  whose  ramifications  extend  as  low  as  the  meatus  auditorius.  As 
this  trunk  crosses  over  the  external  carotid  artery,  it  sends  downwards 
branches  to  join  the  auriculo-tempoml  portion  of  the  inferior  maxillary 
nerve  ;  and  in  front  of  the  ear  it  gives  some  filaments  to  the  tragus  of  the 
pinna.  Three  sets  of  terminal  branches,  temporal,  malar,  and  infra-orbi- 
tal, are  derived  from  the  temporo-facial  part. 

The  temporal  branches  ascend  obliquely  over  the  zygomatic  arch  to 
enter  the  orbicular  muscle,  the  corrugator  supercilii,  and  the  anterior  belly 
of  the  occipito-frontalis ;  they  are  united  with  offsets  of  the  supra-orbital 
nerve  (•).  The  attrahens  aurem  muscle  receives  a  branch  from  this  set ; 
and  a  junction  takes  place  above  the  zygoma  with  the  temporal  branch  of 
the  superior  maxillary  nerve  (^°). 

The  malar  branches  are  directed  to  the  outer  angle  of  the  orbit,  and 
are  distributed  to  the  orbicularis  muscle.  In  the  eyelids  communications 
take  place  with  the  palpebral  filaments  of  the  fifth  nerve ;  and  near  the 
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outer  port  of  the  orbit,  with  the  small  subcutaneous  roalnr  branch  of  the 
superior  maxillary  nerve  (*). 

Tlie  injra-orbilai  branchts  are  longer  than  the  rest,  and  are  furnished 
to  the  muscles  and  the  integument  between  the  eye  and  mouth.  Close  to 
the  orbit,  and  beneath  the  elevator  of  the  upper  lip,  a  remarkable  commu- 
nication— infra-orbilal  plexus,  ts  formed  between  thede  nerves  and  the 

Fig.  9. 


infra-orbital  brandies  of  the  superior  miixilltiry  ("),  After  crossing  the 
branches  of  the  fifth  nerve,  some  niiiuU  utiiieis  of  the  faciiil  nerve  fnum  in- 
wards to  the  side  of  the  nose,  nuil  ollicrs  upwiinis  to  the  iuner  imgle  of 
the  orbit,  to  supply  the  muscles,  anil  to  join  the  nasal  (')  and  infra-truchleur 
(•)  branches  of  the  ophtlialmic  nerve. 


50  DISSECTION    OF   TUB   ORBIT. 

The  CERVico-FACiAL  18  Smaller  than  the  other  trunk,  and  distributes 
nerves  to  the  lower  part  of  tlie  face  and  tlie  upper  part  of  the  neck.  Its 
highest  bmnches  join  the  lowest  offsets  of  the  temporo-facial  nerve,  an«l 
thus  complete  the  network  on  the  face.  This  trunk,  whilst  in  the  parotid* 
gives  twigs  to  the  gland,  and  is  united  with  the  great  auricular  nerve. 
The  terminal  branches  distributed  from  it  are,  buccal,  supra-maxillary, 
and  infra-maxillary. 

The  buccal  branches  pass  forwards  towards  the  angle  of  the  mouth , 
giving  offsets  to  the  buccinator  muscle,  and  terminate  in  the  orbicularis 
oris.  On  the  buccinator  they  join  the  branch  (")  of  the  inferior  maxillary 
nerve  to  that  muscle. 

The  iupra-maxillary  branches  course  inwards  above  the  base  of  the 
lower  jaw  to  the  middle  line  of  the  chin,  and  supply  the  muscles  and  the 
integument  between  the  chin  and  mouth.  Beneath  the  depressor  anguli 
oris  the  branches  of  the  facial  join  oflsets  of  the  labial  branch  of  the  in- 
ferior dental  nerve  (")  in  their  course  to  the  middle  line. 

The  infra-maxillary  branches  lie  below  the  jaw,  and  are  distributed  to 
the  upper  part  of  the  neck.  The  anatomy  of  these  nerves  will  be  given 
with  the  dissection  of  the  anterior  triangle  of  the  neck. 


Section  IV. 

DISSECTION  OF  THE  ORBIT. 

Directions,  The  orbit  should  be  learnt  on  that  side  on  which  the  mus- 
clef»  of  the  face  have  been  seen. 

Position,  In  the  examination  of  the  cavity  the  head  is  to  be  placed  in 
the  same  position  as  for  the  dissection  of  the  sinuses  of  the  Imse  of  the 
skull. 

Dissection,  For  the  display  of  the  contents  of  the  orbit,  it  will  be  neces- 
sary to  take  away  the  cotton  wool  from  beneath  the  eyelids.  To  remove 
the  bones  forming  the  roof  of  the  space,  two  cuts  may  be  made  with  a  saw 
through  the  margin  of  the  orbit,  one  being  placed  at  the  outer,  the  other 
near  the  inner  angle  of  the  cavity ;  and  these  should  be  continued  back- 
ward with  a  chisel,  along  the  roof  of  the  orbit,  so  as  to  meet  near  the  optie 
foramen.  Tlie  piece  of  bone  included  in  the  incisions  is  now  to  be  tilted 
forwards,  but  is  not  to  be  taken  away. 

Afterwards  the  rest  of  the  roof  of  the  orbit,  which  is  formed  by  the 
small  wing  of  the  sphenoid  bone,  is  to  be  cut  away  with  the  bone  forceps, 
except  a  narrow  ring  around  the  optic  foramen  ;  and  any  overhanging 
bone  on  the  outer  side,  which  may  interfere  with  the  dissection,  may  l>e 
likewise  removed.  During  the  examination  of  the  cavity  the  eye  is  to 
be  pulled  gently  forwards. 

The  periosteum  of  the  orbit,  which  has  been  detached  from  the  bone  in 
the  dissection,  surrounds  the  contents  of  the  orbital  cavity,  and  joins  the 
dura  mater  of  the  brain  through  the  sphenoidal  fissure.  It  encases  the 
contents  of  the  orbit  like  a  sac,  and  adheres  but  loosely  to  the  bones. 
Apertures  exist  posteriorly  in  the  membrane  for  the  entrance  of  the  dif- 
ferent nerves  and  vessels ;  and  laterally  prolongations  of  the  periosteum 
accompany  the  vessels  and  nerves  leaving  the  cavity. 
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Dissection,  The  periosteum  ia  next  to  be  divided  along  the  middle  of 
the  orbit,  and  to  be  taken  away.  After  the  removal  of  a  little  fat,  the 
following  nerves,  vessels,  and  museles  come  into  view  ;  but  it  is  not  need- 
fill  to  remove  much  of  the  fat  in  this  stage  of  the  dissection. 

The  frontal  nerve  and  the  supra-orbital  vessels  lie  in  the  centre ;  the 
lachrymal  nerve  and  vessels  close  to  the  outer  wall ;  and  the  small  fourth 
nerve  at  the  back  of  the  orbit :  all  these  nerves  enter  the  cavity  above  the 
muscles.  The  superior  oblique  muscle  is  recognized  by  the  fourth  nerve 
entering  it :  the  levator  palpebra*,  and  superior  rectus  lie  beneath  the 
frontal  nerve ;  and  the  external  rectus  is  partly  seen  below  the  lachrymal 
nerve.  In  the  outer  part  of  the  orbit,  near  the  front,  is  the  lachrymal 
gland. 

The  frontal  and  lachrymal  nerves  should  be  followed  forwards  to  their 
exit  from  the  orbit,  and  backwards  with  the  fourth  nerve,  through  the 
sphenoidal  fissure,  to  the  wall  of  the  cavernous  sinus.  In  tracing  them 
back,  it  will  be  expedient  to  remove  the  projecting  clinoid  process,  should 
this  still  remain  ;  and  some  care  will  be  required  to  follow  the  lachrymal 
nerve  to  its  commencement. 

Contents  of  the  orbit.  The  eyeball  and  the  lachrymal  gland,  and  a  great 
quantity  of  granular  fat,  are  lodged  in  the  orbit.  Conne<;ted  with  the  eye 
are  six  muscles — four  straight  and  two  oblique  ;  and  there  is  also  an  ele- 
vator of  the  upper  eyelid  in  the  cavity. 

The  nerves  in  this  small  space  are  numerous,  viz.,  the  second,  third, 
fourth,  ophthalmic  of  the  fifth,  and  the  sixth  nerve,  together  with  the  small 
temporo-malar  branch  of  the  sufterior  maxillary  nerve,  and  offsets  of  the 
sympathetic  ;  their  genenil  distribution  is  as  follows  : — The  second  nerve 
penetnites  the  eyeball ;  tiie  third  is  furnislied  to  all  the  muscles  of  the 
cavity  but  two ;  the  fourth  enters  the  8U|K*rior  oblique  (one  of  the  two  ex- 
cepted); and  the  sixth  is  sjK*nt  in  the  external  rectus  nuisirle.  The  fifth 
nerve  supplies  some  filumoiits  to  the  eyeball  with  tlie  sympathetic,  but  the 
frreater  numlwr  of  its  branches  pass  through  the  orbital  cavity  to  the  face. 
The  o{)hthalmic  vessels  are  also  contained  in  the  orbit. 

The  lachrymal  gland  (fig.  10,  f)  seei*ete8  the  tears,  and  is  situate  in 
the  hollow  on  the  inner  side  of  llu*  ext<Tnal  anjrular  process  of  the  frontal 
l)one.  It  is  of  a  lenjrthened  form,  something  like  an  almond,  and  lies 
across  the  eye.  From  its  anterior  j>art  a  thin  accessory  [)iece  projects  be- 
neath the  up|)er  eyelid.  The  u|»|>er  surface  is  convex,  and  in  contact  with 
the  jieriosteum,  to  which  it  is  connected  by  fibrous  bands  that  constitute  a 
ligament  for  the  gland  ;  the  lower  surface  rests  on  the  eyeball  and  th(^ 
external  rectus  muscle. 

In  structure  the  Im'hrymal  res<»ml)les  the  salivary  glands ;  and  its  very 
fine  ducts,  from  eight  to  twelve  in  number,  open  by  as  many  apertures  in 
a  semicircular  line  on  the  inner  as|)ect  of  the  upper  eyelid  towards  the 
outer  cant h us. 

The  FOi'RTii  NERVE  (fig.  10,  *)  is  the  most  internal  of  the  three  nerves 
entering  the  orbit  al)Ove  the  muscles.  After  reaching  this  space,  it  is 
dirocted  inwards  to  the  superior  oblique  inusele,  which  it  pierces  at  the 
orbital  surfjvce,  contrary  to  the  general  mode  of  distribution  of  the  nerves 
on  the  ocular  surface  of  the  muscles. 

The  OPHTHALMIC  TRUNK  of  the  fifth  nerve  (fig.  10,  p.  52),  as  it  ap- 
proaches the  sphenoidal  fissure,  furnishes  from  its  inner  side  the  nasal 
branch,  and  then  divides  into  the  frontal  and   lachrymal   branches ;    tht^ 
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former  passes  into  the  orbit  between  the  heitds  of  the  exturual  r 
the  other  two  lie,  aa  before  said,  abovo  the  muscles, 

The_/W.nr«/  n«rv<i  (tig.  10, ')  is  clofie  to  the  outer  side  of  the  fourth  ac 
it  filters  tlie  orbit,  and  is  much  litrger  than  the  luclirym^  brunch.  In  its 
course  to  the  forehead  tlie  nerve  lies  along  the  middle  of  lljo  orbit,  Mid 
BU]>plying  anteriorlv  »  supra-troulilear  brunch  (*),  leuveg  that  ouviiy  by 
the  supra-orbilul  notch.  Tulting  the  name  snpra-orbilai,  it  osceuds  un 
the  forehead,  and  supplies  the  external  part  of  the  head  (p.  21). 

Pig.  lit. 


i 


'W'hilftt  in  the  noteb  the  nerve  gives  palpebral  filnmentB  to  the  upper  IhI, 

The  tupra-troehlrnr  brntich  {')  ))a8ses  inwards  above  the  pulley  of  the 
upper  oblique  muHele,  and  leoves  the  orbit  to  end  in  tlie  eyelid  and  fore- 
liead  (p.  23).  Before  the  nerve  turns  round  (he  margin  of  the  frontiU  bone, 
it  sends  dnwnnards  a  brunch  of  cemniuiiicatiun  to  the  infra-troc blear 
braneh  of  the  nasal  nerve.  Frequently  th<^re  art-  two  supra- true hleur 
brunehes ;  in  such  ineliintTea  one  arises  near  the  bnck  of  the  orbit. 

The  Inpkrymal  nerve  (lig.  10,  ')  ui\i:r  eiilering  the  orhil  in  a  separate 
tube  of  the  dura  mnter,  is  direeled  forwards  in  the  outer  jiart  of  Ihe  citvily, 
and  lieneuth  the  laehrymal  glnnd  to  the  upper  eyelid,  where  it  pierces  tbo 
palpebral  ligament,  ntid  is  distributed  to  the  structure  uf  Ihe  lid. 

The  nerve  furnishes  brane/irs  (o  the  lachrymal  gland ;  and  near  the 
gland  it  sends  downwards  one  or  two  small  Hlnments  (•)  to  iromniunicAte 
with  the  leniporo-nialar  or  orbital  branch  of  the  superior  maxillary  uurve. 
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Occasionallj  it  has  a  communicating  filament  behind  with  the  fourth 
nerve. 

The  nttscd  nerve  is  not  visible  at  this  stage  of  the  dissection  :  it  will  he 
noticed  afterwards  at  p.  43. 

Dissection,  Divide  the  frontal  nerve  about  its  middle,  and  throw  the 
ends  forwards  and  backwards :  by  raising  the  posterior  part  of  the  nerve, 
the  separate  origin  of  the  nasal  branch  from  the  ophthalmic  trunk  will 
appear.     The  lachrymal  nerve  may  remain  uncut. 

The  LEVATOR  PALPEBRiE  8UPERIORI8  (fig.  10,  b)  is  the  most  Superfi- 
cial muscle,  and  is  attacJud  posteriorly  to  the  roof  of  the  orbit  in  front  of 
the  optic  foramen.  The  muscle  widens  in  front,  and  bends  downwards  in 
the  eyelid  to  be  inserted  by  a  wide  tendon  into  the  fore  part  of  the  tarsal 
cartilage. 

By  one  surface  the  muscle  is  in  contact  with  the  frontal  nerve  and  the 
periosteum  ;  and  by  the  other,  with  the  superior  rectus  muscle.  If  it  is 
cut  across  about  the  centre  a  small  branch  of  the  third  nerve  will  be  seen 
entering  the  posterior  half  at  the  under  surface. 

Action.  The  lid-cartilage  is  made  to  glide  upwards  over  the  ball  by  this 
muscle,  so  tliat  the  upper  edge  is  directed  back  and  the  lower  forwards, 
the  teguments  of  the  lid  being  bent  inwards  at  the  same  time.  If  the  eye- 
ball is  directed  down,  the  movement  of  the  lid  is  less  free,  because  the 
conjunctiva  is  put  on  the  stretch. 

The  RECTUS  SUPERIOR  (fig.  10,  "^)  is  the  upper  of  four  muscles  that  lie 
arouud  the  globe  of  the  eye.  It  arises  from  the  upper  part  of  the  optic 
foramen,  and  is  connected  with  the  other  recti  muscles  around  the  optic 
nerve.  In  front  the  fleshy  fibres  end  in  a  tendon,  which  is  inserted^  like 
the  other  recti,  into  the  sclerotic  coat  of  the  eyeball  about  a  quarter  of  an 
inch  behind  the  transparent  cornea. 

The  under  surface  of  the  muwrle  is  in  contact  with  the  globe  of  the  eye, 
and  with  some  vessels  and  nerves  to  be  afterwards  seen ;  the  otiier  surface 
is  covered  by  the  pp^cedin<;  muscle.  The  action  of  the  muscle  will  be 
given  with  the  other  n*cti  (p.  57). 

The  ST  PKKiOR  oHLiguE  MrscLE  (fig.  10,  ^)  is  thin  and  narrow,  and 
passes  throujrh  a  fibrous  loop  at  the  inner  angle  of  the  orbit  before  reach- 
ing the  eyeball.  The  muscle  arises  behind  from  the  inner  part  of  the 
optic  foramen,  and  ends  anteriorly  in  a  round*Ml  tendon,  wliich,  after  pass- 
ing through  the  loop  before  referred  to  (fig.  11)  is  n»flected  backwards  and 
outwards  between  the  superior  rectus  and  the  globe  of  the  eye,  and  is  in- 
serted into  the  8clei*otic  coat  behind  tlic  middle  of  tiie  ball. 

The  fourth  nerve  is  supplied  to  the  orbital  surface  of  the  muscle,  and 
the  nasal  nerve  lies  below  it.  The  thin  insertion  of  the  muscle  lies  between 
the  superior  and  the  external  rectus,  and  near  the  tendon  of  the  inferior 
oblique. 

The  pulley^  or  trochlea  (fig.  11),  is  a  fibro-cartilaginous  ring  nearly  a 
quarter  of  an  inch  wide,  which  is  attached  by  fibrous  tissue  to  the  dejires- 
sion  of  the  frontal  bone  at  the  inner  angle  of  the  orbit.  A  fibrous  layer  is 
prolonged  from  the  margins  of  the  pulley  on  tlie  tendon  ;  and  a  synovial 
membrane  lines  the  ring,  to  facilitate  the  movement  of  the  tendon  through 
it.  To  see  the  synovial  membrane  and  the  motion  of  the  tendon,  this  pro- 
longation must  be  cut  away. 

For  the  use  of  the  muscle,  see  the  description  of  the  inferior  oblique, 
p.  59. 
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Dissection.  The  superior  rectus  muscle  is  next  to  be  divided  about  the 
middle,  and  turned  backwards  (fig.  11),  when  a  branch  of  the  third  nerve 
to  its  under  surface  will  be  found.  At  the  same  time  the  nasal  nerve  and 
the  ophthalmic  artery  and  vein  will  come  into  view  as  they  cross  inwards 
above  the  optic  nerve :  these  should  be  traced  forwards  to  the  inner  angle, 
and  backwards  to  tlic  posterior  [lart  of  the  orbit. 

By  taking  away  the  fat  between  the  optic  nerve  and  the  external  rectus, 
at  the  back  of  the  orbit,  the  student  will  find  easily  fine  nerve-threadd 
(ciliary)  with  small  arteries  lying  along  the  side  of  the  optic  nerve ;  and 
by  tracing  the  ciliary  nerves  backwards,  they  will  guide  to  the  small  len- 
ticular ganglion  (the  size  of  a  pin's  head)  and  its  branches.  The  dissector 
should  find  then  two  branches  from  the  nasal  and  third  nerves  to  the 
ganglion  :  the  nasal  branch  is  slender,  and  enters  tlie  ganglion  behind,  and 
that  of  the  third  nerve,  short  and  thick,  joins  the  lower  part. 

Lastly,  the  student  should  separate  from  one  another  the  nasal,  third, 
and  sixth  nerves,  as  they  pass  between  the  heads  of  the  externid  rectus 
muscle  into  the  orbit. 

The  THIRD  NEKVE  IS  placcd  highest  in  the  wall  of  the  cavernous  sinus 
(fig.  4, ')  ;  but  at  the  sphenoidal  fissure  it  descends  below  the  fourth,  and 
the  two  superficial  branches  (frontal  and  lachrymal)  of  the  ophthalmic 
nerve.  It  comes  into  the  orbit  between  the  heads  of  the  outer  rectus, 
having  previously  divided  into  two  parts. 

The  upper  piece  (fig.  11, '),  the  smallest  in  size,  ends  in  the  under  sur- 
face of  the  levator  palpebral  and  superior  rectus  muscles. 

The  lower  piece  supplies  some  of  the  other  muscles,  and  will  be  dissected 
afterwards  (p.  57). 

The  nasal  branch  of  the  ophthalmic  nerve  (fig.  H,*)  enters  the  orbit 
between  the  heads  of  the  rectus,  lying  between  the  two  parts  of  the  third 
nerve.  In  the  orbit  the  nerve  is  directed  obliquely  inwards  to  reach  the 
anterior  of  the  two  foramina  in  the  inner  wall.  Passing  through  this 
aperture  with  the  anterior  ethmoidal  (nasal)  artery,  the  nerve  appears  in 
the  cranium  at  the  outer  margin  of  the  cribriform  plate  of  the  ethmoid 
bone.  Finally,  it  enters  the  nasal  cavity  by  an  aperture  at  the  front  of 
the  cribriform  plate  :  and  after  passing  behind  the  nasal  bone,  it  is  directed 
outwards  between  that  bone  and  the  cartilage,  to  end  on  the  outer  side  of 
the  nose. 

In  the  orbit  the  nasal  crosses  over  the  optic  nerve,  but  beneath  the 
superior  rectus  and  levator  palpebne  muscles,  and  lies  afterwards  below 
the  superior  oblique ;  in  this  part  of  its  couree  it  furnishes  the  following 
branches : — 

The  branch  to  the  lenticular  ganglion  (*)  is  about  half  an  inch  long  and 
very  slender,  and  arises  as  soon  as  the  nerve  comes  into  the  orbit :  this  is 
the  long  root  of  the  lenticular  ganglion. 

Long  ciliary  branches.  As  the  nasal  crosses  the  optic  nerve,  it  supplies 
two  or  more  ciliary  branches  (fig.  11)  to  the  eyeball.  These  lie  on  the 
inner  side  of  the  optic,  luid  join  the  ciliary  branches  of  the  lenticular 
ganglion. 

The  infra-trochlear  bratich  (*)  arises  as  the  nasal  nerve  is  about  to  leave 
the  cavity,  and  is  directed  forwards  below  the  pulley  of  the  superior  oblique 
muscle,  to  end  in  the  upper  eyelid,  the  conjunctiva,  and  the  side  of  the 
nose.  Before  this  branch  leaves  the  orbit  it  i-eceives  an  offset  of  commu- 
nication from  the  supra-trochlear  nerve. 

In  the  nose  (fig.  34).     "Whilst  in  the  nasal  cavity  the  nerve  furnishes 
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brtinches  to  the  lining  membrane  of  the  septum  nai 
these  will  be  subsequently  referred  to  with  the  iiose. 


S5 
ium  ttnd  outer  wall; 


Termination  of  tht  naml  nerve  (fig.  !l).  After  the  ni-rvH  l>t'Comeii 
vtitaneous  on  [lie  Hiile  of  tin- iiohp,  as  «ci;n  in  tlie  dinARCtion  of  thu  fucial 
itcrve  (ji.  47),  it  desccnils  li<^ii<-ulli  llii"  cimiiin.'ssor  imri«  miMcli^  und  ends 
ill  the  integuments  of  tlif  wing  and  tip  of  llie  nose. 

The  OPIITIIALMIC  or  lentiiti.am  (iamji.ios  of  the  syinpallictic  nerve 
(tig.  U,  *)  is  a  small  roiiiid  liiHly.  of  tlie  iiize  of  »  pin's  head,  und  of  a 
slight  red  color.  It  in  phi<-cd  lit  llie  biu'k  of  (he  orliit  between  the  opiir 
nerve  and  the  extemni  n-crus,  and  ^^oniinonly  on  Ihu  outer  side  of,  and 
rliMe  to  the  ophthalmic  artery.  By  ita  posterior  [>urt  the  ganglion  has 
tiranchen  of  commnniuation  with  nther  nerves  (irs  roots) ;  ami  fnim  the 
iinteriur  pari  proceed  the  ciliary  nerves  to  the  eyebiill.  The  ganglion 
i-ommunieales  with  sensory,  niotory,  ami  symjaihetie  nerves. 

The  offttU  of  communication  are  three  in  number.  One,  the  long 
root  (*),  is  the  branch  of  the  nnsal  nerve  before  notiued,  which  joins  tlie 
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superior  angle.  A  second  branch  of  considerable  thickness  (short  root  *) 
passes  from  the  inferior  angle  to  join  the  branch  of  the  third  nerve  that 
supplies  the  inferior  oblique  muscle.  And  the  third  root  is  derived  from  the 
sympathetic  (the  cavernous  plexus),  either  in  union  with  the  long  root,  or 
as  a  distinct  branch  to  the  posterior  border  of  the  ganglion. 

Branches.  The  short  ciliary  nerves  (fig.  11)  are  ten  or  twelve  in 
number,  and  are  collected  into  two  bundles,  which  leave  the  upper  and 
lower  angles  of  the  front  of  the  ganglion.  In  the  upper  bundle  are  four  or 
five,  and  in  the  lower,  six  or  seven  nerves.  As  they  extend  along  the 
optic  nerve  to  the  eyeball  they  occupy  the  outer  and  under  part«,  and  com- 
municate with  the  long  ciliary  branches  of  the  nasal  nerve. 

The  OPHTHALMIC  ARTERY,  a  branch  of  the  internal  carotid,  is  trans- 
mitted into  the  orbit  through  the  optic  foramen.  At  first  the  vessel  is 
outside  the  optic  nerve,  but  it  then  courses  inwards,  over  or  under  the 
nerve,  to  the  inner  angle  of  the  orbit,  where  it  ends  in  a  nasai  branch 
(external)  on  the  side  of  the  nose  (fig.  17,  **),  and  anastomoses  with  the 
angular  and  nasal  branches  of  the  facial. 

The  branches  of  the  artery  are  numerous,  though  inconsiderable  in  size, 
and  may  be  arranged  in  three  sets : — one  arising  outside  the  optic  nerve, 
another  above  it,  and  a  third  set  on  the  inner  side. 

The  lachrymal  artery  accompanies  the  nerve  of  the  same  name  to  the 
upper  eyelid,  where  it  ends  by  supplying  that  part,  and  anastomosing  with 
the  palpebral  arches.  It  supplies  branches,  like  the  nerve,  to  the  lachry- 
mal gland  and  the  conjunctiva ;  and  it  anastomoses  with  the  middle  men- 
ingeal by  an  offset  through  the  sphenoidal  fissures. 

At  the  front  of  the  orbit  it  sends  a  small  branch  with  each  of  the  ter- 
minal pieces  of  the  temporo-malar  nerve ;  and  these  join  the  temporal  and 
transverse  facial  arteries. 

The  central  artery  of  the  retina  is  a  very  small  branch  which  pierces 
the  optic  nerve,  and  so  reaches  its  destination  in  the  eyeball. 

The  supra-orbital  branch  arises  beneath  the  levator  palpebrae  and  supe- 
rior rectus  muscles ;  it  then  takes  the  course  of  the  nerve  of  the  same 
name  through  the  notch  in  the  margin  of  the  orbit,  and  ends  in  branches 
on  the  forehead  (p.  21).  As  it  winds  round  the  margin  of  the  orbit  it  sup- 
plies the  eyelid  and  the  orbicularis  muscle. 

The  ciliary  branches  are  uncertain  in  their  place  of  origin  and  enter 
the  eyeball  at  the  front  and  back  : — 

The  posterior  ciliary^  about  twelve  in  number,  are  continued  to  the 
eyeball  around  the  optic  nerve,  and  perforate  the  sclerotic  coat  at  the  pos- 
terior part.  Two  of  this  set  (one  on  each  side  of  the  optic  nerve),  named 
long  ciliary,  pierce  the  sclerotic  farther  out  than  the  others,  and  Lie  along 
the  middle  of  the  eyeball. 

The  anterior  ciliary  arteries  arise  from  muscular  branches  of  the  oph- 
thalmic, and  perforate  the  sclerotic  coat  near  the  cornea  :  in  the  eyeball 
they  anastomose  with  the  posterior  ciliary.  For  the  ending  of  these  vessels, 
see  the  eyeball. 

The  muscular  branches  are  not  fixed  in  their  place  of  origin  ;  and  those 
to  the  lower  muscles  often  arise  together  as  one  trunk. 

The  ethmoidal  branches  are  two,  anterior  and  jyosterior,  and  are  directed 
through  the  foramina  in  the  inner  wall  of  the  orbit : — 

The  posterior  is  the  smaller  of  the  two,  and  furnishing  small  meningeal 
ofisets  (anterior)  to  the  dura  mater  of  the  base  of  the  skull,  descends  into 
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the   no8e   cavitj  through   the  openings  in  the  cribriform  plate  of  the 
ethmoid. 

The  anterior  branch  (internal  nasal)  accompanies  the  nasal  nerve  to 
the  cavity  of  the  nose  (Section  XIV.),  and  gives  likewise  meningeal  off- 
sets to  the  dura  mater,  and  the  fore  part  of  the  falx  cerebri. 

The  pciipebral  branches^  one  for  each  eyelid,  generally  arise  together 
opposite  the  pulley  of  the  superior  oblique  muscle,  and  then  separate  from 
one  another.  The  arches  they  form  have  been  dissected  with  the  eyelids 
(p.  45). 

The  frontal  branch  turns  round  the  margin  of  the  orbit,  and  is  distrib- 
uted on  the  forehead  (p.  21). 

The  ophthalmic  vein  corresponds  in  its  course  and  most  of  its  branches 
with  the  artery  of  the  same  name.  It  begins  at  the  inner  angle  of  the 
orbit,  where  it  joins  the  facial  vein,  and  receives  tributary  branches  in  its 
progress  to  the  back  of  the  cavity.  Posteriorly  it  leaves  the  arteiy,  and 
escapes  from  the  orbit  by  the  sphenoidal  fissure  between  the  heads  of  the 
external  rectus,  to  end  in  the  cavernous  sinus. 

The  OPTIC  NERVE  in  the  orbit  extends  from  the  optic  foramen  to  the 
back  of  the  eyeball.  As  the  nerve  leaves  the  foramen  it  is  surrounded  by 
the  recti  muscles ;  and  beyond  that  spot  the  ciliary  arteries  and  nerves 
entwine  around  it.     It  terminates  in  the  retinal  expansion  of  the  eye. 

Dissection  (fig.  12).  Take  away  the  ophthalmic  artery,  and  divide  the 
optic  nerve  about  its  middle,  togetlier  with  the  small  ciliary  vessels  and 
nerves.  Turn  forwards  the  eyeball,  and  fasten  it  in  that  position  with 
hooks.  On  removing  some  fat  the  three  recti  muscles — inner.  Inferior, 
and  outer,  will  appear ;  and  lying  on  the  two  first,  are  the  ofisets  of  the 
lower  branch  of  the  third  nerve. 

The  iotper  branch  of  the  third  verve  (fi^j.  12)  supplies  three  muscles  in 
the  orbit.  Whilst  entering  tliiH  space  between  the  heads  of  the  externul 
rectus,  it  lies  below  the  nasal,  and  rather  above  the  sixth  nerve.  Almost 
immediately  afterwards  the  nerve  divides  into  three  branches.  One  (*) 
enters  the  internal  rectus;  another  (*)  the  inferior  rectus;  and  the  third 
('},  the  lon^jest  and  most  external,  is  continued  forwards  to  the  inferior 
oblique  muscle  which  it  pierces  at  the  hinder  border. 

Soon  after  its  origin  the  last  branch  commimicates  with  the  lenticular 
ganglion,  forming  the  short  root  (fig.  11,  ')  of  that  body ;  and  it  furnishes 
two  or  more  fihiments  to  the  inferior  rectus. 

The  SIXTH  NKKVK  (fig.  12,  ^)  lies  below  the  other  nerves,  and  above 
the  ophthalmic  vein,  in  the  interval  between  the  heads  of  the  external 
rectus.      In  the  orbit  it  is  distributed  to  the  external  rectus  muscle. 

Recti  Mlsclks.  The  internal  d,  inferior  c,  and  external  rectus  \\ 
(fig.  12)  are  placed  with  reference  to  the  eyeball  as  their  names  express. 
They  arise  posteriorly  from  the  circumference  of  the  optic  foramen  by  \\ 
common  attachment,  which  partly  surrounds  the  optic  nerve.  But  the 
external  rectus  differs  from  the  otliers  in  having  two  heads : — The  upper 
joins  the  superior  rectus  in  the  common  origin.  The  lower  and  larger  head 
blends  on  the  one  side  with  the  inferior  rectus  in  the  common  origin,  and 
is  attached  in  addition  to  a  bony  |K>int  on  the  lower  border  of  the  sphenoidal 
fissure,  near  the  inner  end  ;  whilst  some  of  its  muscular  fibres  are  con- 
nected with  a  tendinous  band  between  the  heads.  All  the  muscles  are 
directed  forwards,  but  the  lower  oblicpiely  outwards,  and  have  a  tendinous 
insertion  into  the  ball  of  the  eye  about  a  quarter  of  an  inch  from  the 
cornea,  and  in  front  of  the  transvers«*  diameter  of  the  ball. 
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lictween  lljt  Ijeiidt"  of  origin  of  the  externnl  recliis,  the  fliffiTcnt  i 
Wort!  mentiuTii^il  am  ininsmitted  into  tlie  orbit,  viz.,  tlic  thin),  tlic 
brunch  of  the  fifth,  nnd  the  sixth,  together  with  the  ophthnliiiic  vein. 

Action.  The  four  recti  muscles,  allachdd  to  the  eyeball  Ht  opinsitv 
«ideB  in  Trent  of  the  transverse  diameter,  are  nl>le  to  turn  the  pupil  i 
nppoute  directions. 

The  inner  and  outer  recti  move  (he  ball  liorinonlaUy  around  a  v 
axis,  the  former  directiDg  the  pupil  towards  the  mMx  aud  the  latter  lowal 
till-  temple. 
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The  upper  and  lower  recii  elevate  and  depress  the  fore  pnrt 
around  a  irannverse  nxiH ;  but  a»  their  Ubi-es  are  directed  obliquely  oi 
M'ikrds,  the  upper  musi-le  lurtis  the  pupil  up  and  in,  nnd  the  lower  muscti 
lurnf  it  down  and  in. 

By  the  niinultaneouB  m-tiuii  of  two  contiRuous  recti,  llie  hall  will  be 
iimved  to  a  point  intermediate  tn  that  to  wliich  it  would  be  directed  by 
'■iihcr  muiicle  singly. 

Ditteftion.  by  o[icniti}r  tlie  optic  foramen,  the  attachment  of  the  recti 
muscles  will  be  more  fully  laid  bary.     To  disscet  out  the  inferior  oblii]i 

uscle,  let  the  eyeball  be  replaced  in  its  naiural  [msition  ;  then  by  takin) 
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awaj  the  eonjanctival  lining  of  the  lower  eyelid  near  the  inner  part  of  the 
orbit,  and  removing  some  fat,  the  muscle  will  apf)ear  beneath  the  eyeball, 
bending  from  the  inner  to  the  outer  side ;  it  may  be  followed  outwards  to 
its  insertion  into  the  ball. 

The  INFERIOR  OBLIQUE  MUSCLE  (fig.  12,  ii)  is  situate  near  the  anterior 
margin  of  the  orbit,  and  differs  from  the  other  muscles  in  being  directed 
across,  instead  of  parallel  to  the  axis  of  the  orbit.  It  arises  from  the 
superior  maxillary  bone  betwixt  the  margin  of  the  orbit  and  the  groove 
for  the  lachrymal  sac.  From  this  sytoi  the  muscle  passes  outwards  between 
the  inferior  rectus  and  the  bone,  and  between  the  eyeball  and  the  external 
rectus,  to  be  inserted  into  the  sclerotic  coat  between  the  outer  and  upper 
recti. 

The  borders  of  the  muscle  look  forwards  and  backwards,  and  the  pos- 
terior receives  the  branch  of  the  third  nerve.  The  tendon  of  insertion  is 
near  that  of  the  superior  oblique  muscle,  but  rather  closer  to  the  optic 
nerve. 

Action.  The  oblique  muscles  rotate  the  eyeball  around  an  antero-poste- 
rior  axis,  and  are  supposed  to  be  used  in  maintaining  the  parallelism  of 
the  axes  of  the  two  eyes. 

The  upper  muscle,  acting  by  itself,  would  rotate  the  ball  in  such  a  way 
as  to  cause  the  inner  end  of  the  transverse  axis  to  sink,  and  tlie  pupil  to 
be  directed  down  and  out,  as  in  looking  to  the  shoulder. 

The  lower  muscle  would  produce  by  itself  rotation  of  the  ball  in  the  op- 
{x>site  direction,  viz.,  the  inner  end  of  the  transverse  axis  would  be  raised, 
and  the  pupil  would  be  inclined  up  and  out,  as  in  looking  to  the  outer 
part  of  the  orbit. 

During  life  the  rotary  movement  is  sup))osed  to  be  chiefly  employed  in 
controlling  the  oblique  action  of  the  upj)er  and  lower  recti.  For  instance, 
as  the  upper  rectus  alone  would  turn  the  pupil  upwards  and  too  nnicli  in- 
warcU,  the  inner  movement  will  be  counteracted  by  the  rotation  out  of  the 
inferior  oblique.  And  as  the  lower  rectus  will  incline  the  pupil  down  and 
tfK)  much  in,  the  motion  inwards  will  be  checked  by  the  rotation  out  of 
the  su|)erior  obli<iue. 

Dissection.  To  exj)ose  the  small  tensor  tarsi  muscle,  the  })alpebral  lipi- 
ment  uniting  the  eyelids  to  the  nuirfj^in  of  the  orbit  is  to  be  cut  through, 
where  this  has  not  been  done  ;  but  the  li<ls  must  be  left  attaciied  at  the 
inner  commissure  by  means  of  the  tendo  palpebrarum.  By  looking  to  the 
posterior  aspect  of  the  tendo  palpebrarum,  ai'ter  the  lids  have  been  placed 
across  the  nose,  the  pale  fibres  of  the  tensor  tarsi  will  be  recognized. 

The  TENSOR  TARSI  ML'SCLK  urlses  from  the  ridge  on  the  os  unguis,  and 
slightly  from  the  bone  behind  the  ridge.  Its  fibres  are  pale,  and  form  a 
ver}'  small  flat  band,  behind  the  ligamentuni  palpebrarum,  which  divides 
like  that  structure  into  a  slip  for  each  eyelid.  In  the  lid  the  slip  lies  by 
the  side  of  the  lachrymal  canal,  and  blemls  with  the  fibres  of  th«*  orbicu- 
laris along  the  free  margin  of  the  tarsal  cartilage. 

Action,  By  its  contniction  the  muscle  draws  inwards  and  backwards 
the  [luncta  of  the  lids,  so  as  to  favor  the  reception  and  passage  of  the 
tears. 

Dissection.  A  small  nerve,  the  temporo-malar  or  orbital  branch  of  the 
superior  maxillary  trunk,  lies  along  the  outer  angle  of  the  floor  of  the 
orbit,  and  may  be  brought  into  view  after  the  removal  of  the  eyeball  and 
its  muscles.  This  nerve  is  very  soft  and  easily  broken,  and  is  covered  by 
InUe  fleshy  fibres  (orbitalis  muscie).     Two  branches,  temporal  and  nmlar. 
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are  to  be  traced  forwards  fi'om  it :  and  the  junction  of  a  filament  of  the 
lachrymal  nerve  with  the  former  is  to  be  sought  in  the  bone ;  the  outer 
wall  of  the  orbit  may  \ye  cut  away,  bit  by  bit,  to  follow  the  temporal 
branch  to  the  surface  of  the  head. 

The  temporo-malar  or  orbital  branch  of  the  superior  maxillary  nerve 
(fig.  20)  arises  in  tlie  spheno-maxillary  fossa,  and  divides  at  the  back  of 
the  orbit  into  malar  and  temporal  branches,  which  ramify  in  the  face  and 
the  side  of  the  head  with  companion  vessels. 

The  malar  branch  (r.  subcutaneus  malae)  is  directed  forwards  through 
a  foramen  in  the  malar  bone :  after  emerging  from  its  foramen,  this 
branch  supplies  the  orbicularis,  and  communicates  with  the  facial  nerve 
(p.  48). 

The  temporal  branch  ascends  in  a  groove  in  the  bone  on  the  outer  wall 
of  the  orbit ;  and  being  joined  by  a  filament  from  the  lachrymal  nerve, 
passes  into  the  temporal  fossa  through  a  foramen  in  the  malar  bone  :  it  is 
then  directed  upwards  between  the  temporal  muscle  and  the  skull,  and 
perforates  the  temporal  fascia  near  the  orbit  (p.  23). 

Orbitalis  mvscle.  At  the  lower  and  outer  angle  of  the  orbit  a  thin  fleshy 
layer  is  sometimes  well  seen.  The  fibres  cross  the  spheno-maxillary  fis- 
sure, being  attached  to  the  edges,  and  are  pierced  by  the  malar  branch  of 
the  tem|X)ro-malar  nerve. 

Lachrymal  Apparatus  (fig.  13).  The  lachrymal  glands,  puncta, 
canals,  and  sac,  constitute  the  appamtus  by  which  the  tears  are  formed, 
and  conveyed  to  the  nose.     The  gland  has  been  already  described  (p.  51). 

Dissection.  A  bristle  should  be  introduced  into  each  lachrymal  canal 
through  the  punctum  of  the  eyelid.  The  lachrymal  sac  will  appear  by 
removing  the  tensor  tarsi  and  the  areolar  tissue  from  its  surface,  as  it  lies 
on  the  OS  unguis.  The  prolongation  from  the  ligamentum  palpebrarum 
over  the  sac  should  be  defined. 

The  pvncta  lachrymalia  (^)  are  two  small  apertures,  one  for  each  lid, 
by  which  the  lachrymal  canals  receive  tlic  tears.  Each  is  situate  in  the 
free  margin  of  the  lid,  about  a  quarter  of  an  inch  from  the  inner  canthus, 
and  in  the  elevation  of  the  papilla  lachrymalis. 

Fig.  13. 


1.  Pancta  lachiymalia. 

3.  Upper,  an4  3,  Lower  lachrymal  canal. 

4.  CnruQcula  lachrymalis. 

5.  Lachrymal  sac. 

6.  Lachrymal  duct. 


Tmi  Btiubi  Air]>  Lachstmal  Apparatc*. 


The  laehrymal  canals  (fig.  13, '  "•*  ^)  lead  from  the  puncta,  and  convey 

the  teacB  to  the  lachrymal  sac  ;  tlieir  situation  is  marked  by  the  bristles 

■naertedin  tbem.    In  their  course  inwards  the  canals  lie  along  the  liga- 

ttentnm  palpebranim,  one  (')  above  and  the  other  (')  below  it,  and  they 

*f^'om«whiit  arched  with  the  concavity  towards  each  other.     Internally 

'^■^ttoiiieir  together  into  the  lachrymal  sac  rather  above  its  middle. 
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The  canal  in  the  upper  eyelid  is  longer  and  more  arched  than  that  in  the 
lower  lid. 

The  lachrymcd  sac  and  duct  (f\o^,  1 3)  extend  from  the  inner  part  of  the 
orbit  to  the  nose,  and  convey  the  tears  into  the  latter  cavity.  They  form 
one  tube,  of  which  the  upper  dilated  part  is  the  sac,  and  the  lower  con- 
stricted end  the  duct. 

The  sac^  ^,  is  situate  in  the  hollow  formed  by  the  os  unguis  and  nasal 
process  of  the  superior  maxillary  bone.  Externally  it  is  crossed  by  the 
ligament  of  the  eyelids,  and  is  covered  by  an  expansion  derived  from  that 
band,  which  is  fixed  to  the  margin  of  the  bony  groove.  If  the  aponeurotic 
covering  be  removed,  the  mucous  membrane  lining  the  interior  will  be 
seen.     Into  the  outer  side  of  the  sac  the  lachrymal  canals  open. 

The  duct^  *  (ductus  ad  nasum),  is  the  narrowed  part  of  the  tube,  and  is 
about  half  an  inch  long.  It  is  entirely  encased  by  bone,  and  corresponds 
with  the  passage  of  the  same  name  in  the  dried  skull.  In  the  nasal  cavity 
it  opens  into  the  front  of  the  inferior  meatus,  where  its  opening  is  guarded 
by  a  piece  of  the  mucous  membrane.  A  bent  probe  introduced  through 
the  nostril  may  be  passed  into  the  duct  from  the  meatus,  but  with  destruc- 
tion of  the  valve. 

As  the  duct  is  continuous  with  the  mucous  membrane  of  the  nose  it  has 
the  same  structure,  viz.,  a  fibrous  external  layer  with  a  mucous  lining.  The 
epithelium  of  the  sac  and  duct  is  ciliated  as  in  the  nose,  but  in  the  lachry- 
mal canals  it  is  scaly. 

ZHreciions.  The  examination  of  the  eyeball  may  be  omitted  with  more 
advantage  to  the  student  till  the  dissection  of  the  head  and  neck  has  been 
completed.  The  description  of  the  eye  will  be  found  at  the  end  of  the 
book. 


Section  V. 

DISSECTION  OF  THE  NKCK. 

Position,  For  the  dissection  of  th(^  ri^lit  side  of  the  neck  let  the  head 
be  sup}>orted  at  a  niodenite  heij^ht  on  a  block,  and  let  the  fa<!e  be  turned 
to  the  left  side  and  fastened  in  tbat  position  with  hooks.  To  obtain  a  j^ood 
view  of  the  region,  the  right  arm  may  be  drawn  under  tlie  bo<ly,  with  the 
object  of  depressing  the  point  of  tlie  shoulder,  and  putting  the  neck  parts 
on  the  stretch.  In  some  bodit^s,  owing  to  a  difference  in  the  form  of  the 
neck,  the  best  position  will  be  obtained  by  placing  the  upper  limb  over 
the  chest. 

Surface-marking,  The  side  of  tlie  neck  presents  a  somewhat  square  out- 
line, and  is  limited  in  the  followinfr  way: — Below  is  the  prominence  of 
the  clavicle  ;  and  alx)ve  is  the  bjise  of  the  lower  jaw  with  the  skull.  In 
front  the  boundary  is  a  line  from  the  chin  to  the  sUjrnum  ;  and  behind, 
another  line  from  the  occiput  to  the  acromial  end  of  the  clavicle.  The 
part  thus  included  is  divided  into  two  triangular  spaces  (anterior  and  pos- 
terior) by  the  diagonal  line  of  the  projecting  sterno-nuistoid  muscle.  And 
in  consequence  of  the  position  of  that  niusi^le  the  bjvse  of  the  anterior  space 
is  at  the  jaw,  and  the  apex  at  the  sternum ;  whilst  the  base  of  the  posterior 
one  is  at  the  clavicle,  and  the  apex  at  the  head. 

The  surface  in  front  of  the  sterno-mastoid  is  depressed  at  the  upper  part 
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serrnlu»  niii^iis  muscle  nppears ;  and  behind  the  large  cervical  ___ 

towards  llie  lower  part  of  the  space,  is  placed  tlie  middle  scaletiiK  muscle. 
Through  the  scnionus  issue  two  musculai'  nerves ;  one,  formed  by  two 
roots,  for  the  serratue  magnue  i  the  olJier  smaller,  and  higher  U]i,  for  the 
rlioinlwidei. 

Fig.  14. 


,.^>m 


Ti>r  lbeiinEl>artlia>«( 
Hrt  of  tb*  mlmUTUii  irii 
iLjug'iLirxlo  Jalnliit  ll 


LimiU  of  the  tparr.     Tlie  space  is  bounded  in   the  Cmnt  by  the  ei 
mastoid  muscle,  ' ;  nnd  behind  by  the  tra|H-Jiius, '.     Its  I>asi;  corresiiori 
with  the  middle  third  of  the  clavicle,  and  its  apex  is  ut  the  skull.    Injl 
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the  angle  of  the  jaw  to  the  middle  of  the  clavicle.  Beyond  the  sterno- 
mastoid  muscle  the  vien  is  dilated,  and  the  swollen  part  (sinus)  is  limited 
by  two  pairs  of  valves — one  being  situate  below  at  the  mouth  of  the  vein, 
and  the  other  near  the  muscle.  Small  superficial  branches  join  the  vein, 
and  an  ofi^set  connects  it  with  the  anterior  jugular  vein.  Its  size,  and  the 
height  at  which  it  crosses  the  sterno-mastoid  muscle,  are  very  uncertain. 

The  deep  ceriyical  fascia  consists,  like  the  aponeuroses  in  other  regions 
of  the  body,  of  a  superficial  layer  which  surrounds  the  neck  continuously, 
and  of  processes  that  are  prolonged  inwards  between  the  muscles.  In 
some  boilies  this  fascia  is  thin  and  indistinct. 

In  its  extent  round  the  neck  the  membrane  incases  the  stemo-mas- 
toideus,  and  presents  a  different  disposition  before  and  behind  that  muscle. 
As  now  seen  passing  backwards  from  the  muscle,  the  fascia  continues  over 
the  posterior  triangular  space,  and  incloses  tiie  trapezius  in  its  progress  to 
the  spines  of  the  vertebrae.  At  the  lower  part  of  the  neck  it  is  attached 
to  the  clavicle  and  is  perforated  by  the  external  jugular  vein,  and  tht* 
cutaneous  nerves. 

After  the  superficial  layer  has  been  removed  near  the  clavicle,  a  deep 
process  may  be  observed  to  surround  the  small  omo-hyoid  muscle,  and  to 
exten<l  under  the  clavicle,  where  it  is  fixed  to  the  back  of  that  bone,  and 
the  inner  end  of  the  first  rib. 


POSTERIOR  TRIANGULAR  SPACE. 

This  space  (fig.  11),  having  the  form  and  position  before  noted,  is  about 
eight  inches  in  length.  It  contains  the  cervical  and  brachial  plexuses,  with 
the  portion  of  the  subclavian  artery  on  which  a  ligature  is  usually  placed, 
and  some  offsets  of  the  vessel  and  the  nerves. 

Dissection.  By  the  removal  of  the  cervical  fascia  and  the  fat  between 
the  sterno-mastoid  and  trapezius  muscles,  the  posterior  triangle  of  the 
neck  will  be  displayed.  In  the  execution  of  this  task,  the  student  may 
obtain  some  assistance  by  attending  to  the  following  remarks : — 

Cix)ssing  the  space  obliquely  about  an  inch  above  the  clavicle,  and 
dividing  it  into  two,  is  the  small  omo-hyoid  muscle  (tig.  14,  ').  Close  to 
or  under  the  upper  border  of  the  muscle  lie  the  small  nerve  and  vessels  to 
it :  the  nerve  being  traceable  to  the  descendens  noni,  and  the  artery  to  tlie 
supra-scapular. 

Above  the  omo-hyoid  muscle  will  be  found  the  ramifications  of  the 
branches  of  the  cervical  plexus,  together  with  the  spinal  accessory  nervr ; 
the  latter  will  be  recognized  by  its  piercing  sterno-nuistoid  muscle.  Tlie 
greater  number  of  the  branches  of  the  cervical  plexus  descend  in  the  space 
to  the  shoulder ;  but  the  small  occipital  and  great  auricular  nerves  ascend 
to  the  head,  and  the  superficial  cervical  branch  is  directed  forwards  over 
the  sterno-mastoid  muscle. 

B<dow  the  omo-hyoideus  are  the  subclavian  arteiy  and  the  brachial 
plexus,  which  have  a  deep  |)osition.  In  this  part  also  the  following  v«*s- 
sels  and  nerve  are  to  be  sought,  viz.,  the  supra-sca[)ular  vessels  behind  the 
clavicle ;  the  transverse  cervical  vessels  which  are  higher  in  the  neck,  but 
take  an  outward  direction  beneath  the  omo-hyoid  muscle ;  and,  histly,  the 
small  branch  of  nerve  to  the  subclavius  muscle,  which  lies  about  the  mid- 
dle of  the  space  between  the  clavicle  and  omo-hyoideus. 

Underneath  the  tra[)ezius,  where  it  is  attached   to  the  clavicle,   the 
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^<:miius  niu^us  musde  n|ipeitrs;  and  behind  llie  large  cervica]  nurvi| 
lowftiils  tlie  lower  part  of  the  space,  it  placed  tliL-  niiddlo  scoleim 
Through  llie  acalemw  issue  two  muscular  nerves ;  one,  formed  by  tM 
roots,  tor  the  eerratua  magnue  ;  the  otiier  Bmaller,  and  higbor  up,  tor  tT 
rhomboid  ei, 

Frs.  14. 


(•larut  tbeiiiKlsori' 


Limit*  of  the  ipaee.  The  apace  is  liounded  in  [he  front  by  the  aterno- 
mastoid  muscle,  'i  ond  Iwhind  by  the  trapezius,'.  lis  base  corresponds 
with  the  middle  third  of  the  clavicle,  aud  its  a[>cx  is  at  tlic  skull.     In  iu 
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area  are  several  muscles,  which  are  placed  in  the  following  order  from 
above  down,  viz.,  splenius  capitis,  levator  anguli  scapula)  * ;  and  the  mid- 
dle scalenus  * ;  and  at  the  lower  and  outer  angle,  somewhat  beneath  the 
trapezius  lies  the  upper  part  of  the  serratus  niagnus.  Covering  the  space 
are  the  structures  already  examined,  viz.,  the  skin  and  superficial  fascia, 
the  platjsma  over  the  lower  lialf  or  two-thirds,  and  the  deep  fascia. 

The  small  omo-hyoid  muscle, ',  crosses  the  lower  part  of  the  simce,  so 
as  to  subdivide  it  into  two— «  lower  or  clavicular,  and  an  upper  or  occi- 
pital. 

The  clavicular  part  is  small  in  size  and  close  to  the  clavicle,  and  con- 
tains the  subclavian  artery.  It  is  triangular  in  form,  with  its  base  directed 
forwards ;  and  is  bounded  in  front  by  the  sterno-mastoid,  ^ ;  above  by  the 
omo-liyoid  muscle,  ' ;  and  below  by  the  clavicle.  This  small  space  meas- 
ures commonly  about  one  inch  and  a  half  from  before  backwards,  and 
about  half  that  in  front  at  its  base. 

Crossing  the  area  of  this  portion,  rather  above  the  level  of  the  clavicle, 
18  the  trunk  of  the  subclavian  artery,  '  (its  third  part),  which  issues  from 
beneath  the  anterior  scalenus  muscle,  and  is  directed  over  the  first  rib  to 
the  axilla.  In  the  ordinary  condition  of  the  vessel  the  comi>anion  subcla- 
vian vein  is  seldom  seen,  owing  to  its  situation  being  lower  down  beneatli 
the  clavicle.  Above  the  artery  are  the  large  cords  of  the  brachial  plexus,  •, 
which  accompany  the  vessel,  and  become  closely  applied  to  it  beneath  the 
clavicle.  Behind  the  artery  and  the  nerves  is  the  middle  scalenus 
muscle,  *.     And  below  the  vessel  is  the  first  rib. 

Along  the  lower  boundary  of  the  space,  and  rather  beneath  the  clavicle 
lie  the  supra-scapular  vessels ;  and  crossing  the  upjKir  angle,  at  tlie  meet- 
ing of  the  omo-hyoid  and  sterno-mastoid  muscles,  are  the  transverse  cer- 
vical vessels.  Entering  the  s|Mice  from  above  is  the  external  jugular 
vein,  •,  which  descends  over  or  under  the  onio-hyoideus  near  the  anterior 
j)art,  and  oj)en8  into  the  subclavian  vein  ;  in  this  spot  the  vein  rccrivtts 
the  supra-sca[»ular  and  transverse  cervical  branches,  and  sometimes  a  small 
vein,  over  the  clavicle,  from  the  cephalic  vein  of  the  arm. 

The  size  of  the  clavicular  |MUt  of  the  space  from  before  l)ack  is  influ- 
enced by  the  attachment  of  the  trapezius  and  sterno-niastoid  muscles  along 
the  clavicle :  in  some  bodies  these  muscles  occupy  nearly  tint  whole  length 
of  that  bone,  leaving  but  a  small  interval  between  them ;  and  in  others 
they  meet  so  as  to  cover  the  underlying  vessels.  This  space  may  be  fur- 
ther increased  or  diminished  from  above  <lown  by  the  position  of  the  omo- 
hyoideus  in  the  neck  ;  for  this  muscle  may  lie  close  to  the  clavicle,  being 
attached  thereto,  or  it  may  be  distant  one  inch  and  a  halt'  from  that  bon<;. 

In  depth  the  space  varies  naturally;  and  in  a  short  thick  neck  with  a 
prominent  clavicle,  the  artery  is  farther  from  the  suH'ace  than  in  the  op- 
j)Osite  condition  of  the  parts.  But  the  depth  may  be  altered  much  more 
by  the  position  of  the  clavicle,  according  as  the  limb  may  be  raised  or  de- 
pressed. And  lastly,  the  artery  may  be  concealed  entirely  in  its  usual 
lK>sition  by  forcing  upwards  the  arm  and  shoulder,  as  the  collar  bone  can 
be  raised  above  the  level  of  the  omo-hyoid  muscle. 

The  situation  of  the  trunk  of  the  subclavian  artery  may  vary  much,  for 
the  vessel  may  be  one  inch  and  a  half  above  the  clavicle,  or  at  any  point 
intermediate  between  this  and  its  usual  level  just  above  the  prominence  of 
that  bone.  Further,  its  position  to  the  anterior  scalenus  may  be  changed  ; 
and  instead  of  the  vessel  being  beneath,  it  may  be  in  front  of,  or  even 
between  the  fibres  of  that  muscle. 
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Commonly  there  is  not  any  branch  connected  with  the  artery  in  this 
part  of  its  course;  but  the  posterior  scapular  branch  (fig.  14)  may  take 
origin  from  it  at  different  distances  from  the  scalenus,  or  there  may  be 
more  than  one  branch  (Quain). 

The  subclavian  vein  rises  upwards  not  unfrequently  as  high  as  the 
artery,  or  it  may  even  lie  with  the  artery  beneath  the  anterior  scalenus  in 
some  rare  instances.  The  position  of  the  external  jugular  vein  with 
regard  to  the  subclavian  artery  is  very  uncertain ;  and  the  branches 
connected  with  the  lower  end  may  form  a  kind  of  plexus  over  the  arterial 
trunk. 

The  occipital  part  of  the  posterior  triangle  is  larger  than  the  other.  Its 
boundaries  in  front  and  behind  are  the  sterno-mastoid  and  the  trapezius ; 
and  it  is  separated  from  the  clavicular  portion  by  the  omo-hyoid  muscle. 

In  it  arc  contained  chiefly  the  ramifications  of  the  cervical  plexus ;  and  a 
chain  of  lymphatic  glands  lies  along  the  sterno-mastoid  muscle.  The 
spinal  accessory  nerve,  '^,  is  directed  obliquely  across  this  interval  from 
the  sterno-mastoid  muscle,  which  it  pierces,  to  the  under  surface  of  the 
trapezius ;  and  a  communication  takes  place  between  this  cranial  and  the 
spinal  nerves  in  the  space. 

Superficial  Branches  of  the  Cervical  Plexus.  Behind  the 
sterno-mastoid  muscle  appear  some  of  the  ramifications  of  the  cervical 
nerves  in  the  plexus  of  the  same  name ;  and  superficial  branches  are  fur- 
nished from  these  both  upwards  and  downwards. 

The  ASCENDING  SET  (fig.  14)  are  three  in  number,  viz.,  small  occipital, 
great  auricular,  and  superficial  cervical. 

The  small  occipital  branch  (fig.  2,  ^)  comes  from  the  second  cervical 
nerve,  and  is  directed  upwards  to  the  head  along  the  posterior  border  of 
the  sterno-mastoid  muscle.  At  first  the  nerve  is  beneath  the  fascia ;  but 
near  the  occiput  it  becomes  cutaneous,  and  is  distributed  between  the  ear 
and  the  great  occipital  nerve  (p.  24).  Occasionally  there  is  a  second  cuta- 
neous nerve  to  the  head. 

The  great  auricular  nerve  (fig.  2,  ^)  is  a  branch  of  the  part  of  the 
plexus  formed  by  the  second  and  third  cervical  nerves.  Perforating  the 
deep  fascia  at  the  posterior  border  of  the  sterno-mastoid  muscle,  the  nerve 
is  directed  U})wards  beneath  the  platysma  to  the  lobule  of  the  ear,  where 
it  ends  in  the  following  branches  : — 

The  facial  branches  are  sent  forwards  to  the  integuments  over  the 
parotid,  and  a  few  slender  filaments  pass  through  the  gland  to  join  the 
facial  nerve. 

The  auricular  branches  ascend  to  the  external  ear,  and  are  chiefly  dis- 
tributed on  its  cranial  aspect ;  one  or  more  reach  the  opposite  surface  by 
piercing  the  pinna.  On  the  ear  they  communicate  with  branches  furnished 
from  the  facial  and  pneumogastric  nerves. 

The  mastoid  branch  is  directed  backwards  to  the  integuments  between 
the  ear  and  the  mastoid  process ;  and  it  joins  the  posterior  auricular  branch 
of  the  facial  nerve  (p.  23). 

The  superficial  cervical  nerve  (fig.  2,  ^*)  springs  from  the  same  source 
as  the  preceding,  and  turns  forwards  round  the  sterno-mastoid  muscle 
about  the  middle.  Afterwards  it  pierces  the  fascia  and  platysma,  and 
ramifies  over  the  anterior  triangular  space  (see  p.  68).  There  may  be 
moi'e  than  one  branch  to  represent  this  nerve. 

The  DESCENDING  SET  of  branches  (fig.  2)  (supra-clavicular),  are  de- 
rived from  the  third  and  fourth  nerves  of  the  plexus,  and  are  directed 
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towards  the  clavicle  over  the  lower  jmrt  of  the  triangular  Apace.  Their 
number  is  somewhat  uncertain,  but  usually  there  nre  about  three  on  the 
clavicle. 

The  most  internal  branch  (sternal)  crosses  the  clavicle  near  its  inner 
end  ;  the  middle  branch  lies  about  the  middle  of  that  bone  ;  and  the 
po««terior  (acromial)  turns  over  the  attachment  of  the  tra[»ezius  to  the 
acromion.    All  are  distributed  in  the  integuments  of  the  chest  and  shoulder. 

Derived  from  the  descending  set  are  two  or  more  posterior  cutaneous 
cervical  nerves,  which  ramify  in  the  integument  over  the  lower  two  thirds 
of  the  fore  part  of  the  trapezius. 

The  lymphatic  glands  (glandulce  concatenatie)  lie  along  the  sterno- 
mastoid  muscle,  and  are  continuous  at  the  lower  |>art  of  the  neck  with  the 
glands  in  the  cavity  of  the  thorax.  There  is  also  a  su|>erficial  chain  along 
the  external  jugular  vein. 

JDistection,  The  dissection  of  the  posterior  triangle  should  be  repeated 
on  the  left  side  of  the  neck,  in  order  that  the  difference  in  the  vei»sels  may 
be  observed.  Afterwards  tlie  reflected  parts  are  to  be  replaced  and  care- 
fully fastened  in  their  natural  position  with  a  few  stitches,  preservative 
fluid  or  salt  having  been  previously  applied. 

Directions,  It  is  supposed  that  the  body  will  now  be  turned  on  the  fort^ 
port  for  the  examination  of  the  Back  ;  and  during  the  time  allotted  for 
this  position  the  dissector  of  the  head  is  to  learn  the  posterior  part  of  the 
neck.     (Dissection  of  the  Back.) 

After  the  completion  of  tlie  Back,  the  student  should  take  out  the  spinal 
cord,  and  then  return  to  the  dissection  of  tlie  front  of  the  neck,  which  is 
described  below. 

FKONT  OF  THE  NECK. 

Directions.  Snpposino:  tlie  thorax  and  Back  finished,  the  head  and 
neck  may  \ye  detached  from  tlie  trunk  by  dividintr  the  spinal  cohinin  be- 
tween the  second  and  third  dorsal  vertebra*,  and  cutting  through  the  arch 
of  the  aorta  beyond  its  larjje  brancli(»s  (if  this  is  not  done),  so  as  to  t4ike 
that  piece  of  the  vessel  with  tli«»  head.  The  <lissector  continues  his  work 
on  the  n»mainder  of  the  right  side  of  the  neck  ;  but  if  the  facial  nerve 
hiis  been  omitted,  it  should  be  first  learnt  ([>.  17). 

Position.  Supposing  the  facial  nerve  completed,  a  small  narrow  block 
is  to  be  place<l  beneath  the  left  side  of  the  neck,  and  the  fact*  is  to  be 
turned  fi-om  the  dissector.  Further,  the  neck  is  to  Im»  made  t<?nse  by 
means  of  hooks,  the  chin  being  well  raised  at  the  same  time. 

Dissection.  An  incision  along  the  basi*  of  the  jaw  on  the  right  side  (if 
it  has  not  been  made  already)  will  readily  allow  the  piece  of  integuuKmt 
in  front  of  the  sterno-niasloideus  to  be  niised  towards  the  middle  line. 
Beneath  the  skin  is  the  superficial  fascia,  containing  very  fine  offsets  of 
the  sui)erficial  cervical  nerve. 

To  define  the  platysma  muscle,  remove  the  fat  which  covers  it,  carrying 
the  knife  down  and  back  in  the  dircjction  of  the  fleshy  fibres. 

Platysma  Myoides.  The  anterior  part  of  the  ])laty8ma,  viz.,  from 
the  stemo-mastoid  muscle  to  the  lower  jaw,  covers  the  greater  portion  of 
the  anterior  triangular  space.  At  the  base  of  the  jaw  it  is  ins(irted  be- 
tween the  symphysis  and  the  masseter  muscle ;  while  other  and  more 
posterior  fibres  are  continued  over  the  face,  joining  the  depn*ssor  anguli 
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oris  and  risorius,  as  far  as  the  fascia  covering  the  parotid  gland,  or  even 
to  the  cheek  bone. 

The  fibres  have  the  same  appearance  in  this  as  in  the  lower  half  of  the 
muscle,  but  they  are  rather  stronger.  Below  the  chin  the  inner  fibres  of 
opposite  muscles  cross  for  a  distance  of  about  an  inch,  but  those  which 
are  superficial  do  not  belong  always  to  the  same  side. 

Action.  The  ordinary  action  of  this  muscle  is  confined  to  the  skin  of 
the  neck,  which  it  throws  into  longitudinal  wrinkles;  but  it  can  depress 
the  comer  of  the  mouth  by  the  slip  prolonged  to  the  face.  Through  its 
attachment  to  the  jaw  it  will  assist  in  opening  the  mouth. 

Dissection.  Raise  the  platysma  to  the  base  of  the  jaw,  and  dissect  out 
the  branches  of  the  superficial  cervical  nerve,  and  the  cervical  branches 
of  the  facial  nerve  that  are  beneath  it.  Clean  also  the  deep  fascia  of  the 
neck,  and  the  anterior  jugular  vein  which  is  placed  near  the  middle  line. 

The  superficial  cervical  nei've  has  been  traced  from  its  origin  in  the 
cervical  plexus  to  its  position  on  the  deep  fascia  of  the  neck  (p.  66) ;  but 
the  nerve  may  arise  from  the  plexus  by  two  pieces.  Beneath  the  platysma 
it  divides  into  an  ascending  and  a  descending  branch  : — 

The  ascending  branch  perforates  the  platysma,  supplying  it,  and  ends 
in  the  integuments  over  the  anterior  triangle,  about  half  way  down  the 
neck.  Whilst  this  branch  is  beneath  the  platysma  it  joins  the  facial 
nerve. 

The  descending  branch  likewise  passes  through  the  platysma,  and  is 
distributed  to  the  teguments  below  the  preceding,  reaching  as  low  as  the 
sternum. 

The  infra-maxillarg  branches  of  the  facial  or  seventh  cranial  nerve 
(rami  subcutanei  colli)  (p.  50)  pierce  the  deep  cervical  fascia,  and  pass 
forwards  beneath  the  platysma,  forming  arches  across  the  side  of  the  neck 
(fig.  9),  which  reach  as  low  as  the  hyoid  bone.  Most  of  the  branches  end 
in  the  platysma,  but  a  few  filaments  perforata  it,  and  reach  the  integu- 
ments. Beneath  the  muscle  there  is  a  communication  between  the  branches 
of  the  facial  and  the  offsets  of  the  superficial  cervical  nerve. 

Dissection.  Cut  across  the  external  jugular  vein  about  the  middle, 
and  throw  the  ends  up  and  down.  Afterwards  the  superficial  nerves  of 
the  neck  may  be  divided  in  a  line  with  the  angle  of  the  jaw,  the  anterior 
ends  being  removed,  and  the  posterior  reflected.  The  great  auricular 
nerve  may  be  cut  through  and  the  ends  reflected. 

The  part  of  the  deep  cervical  fascia  in  front  of  the  sterno-mastoideus  is 
stronger  than  that  behind  the  muscle,  and  has  the  following  arrangement. 
Near  the  sternum  the  fascia  forms  a  white  firm  membrane,  which  is  at- 
tached to  that  bone ;  but  higher  in  the  neck  it  becomes  thinner,  and  is 
fixed  above  the  lower  jaw  and  the  zygoma,  covering  also  the  parotid 
gland.  From  the  ramus  of  the  jaw  a  piece  is  prolonged  downwards,  be- 
tween the  parotid  and  submaxillary  glands,  to  join  the  styloid  process ; 
this  piece  is  named  the  stglo-maxillary  ligameiit.  And  from  the  angle  of 
the  jaw  a  strong  piece  is  continued  to  the  sterno-mastoideus,  which  fixes 
forwards  the  anterior  border  of  that  muscle. 

Layers  of  the  membrane  are  prolonged  between  the  muscles ;  and  that 
beneath  the  stemo-mastoid  is  connected  with  the  sheath  of  the  cervical 
vessels.  One  of  these  beneath  the  sterno-thyroid  muscle,  descends  in 
front  of  the  great  vessels  at  the  root  of  the  neck  to  the  arch  of  the  aorta, 
and  the  pericardium. 
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ANTERIOR   TRIANGULAR   SPACE. 

This  space  (^or,  lo)  contains  the  carotid  vessels  and  their  branches,  with 
many  nerves ;  and  it  corresponds  with  the  hollow  on  the  surface  of  the 
neck  in  front  of  the  sterno-mastoid  muscle. 

Dissection,  To  define  the  anterior  triangular  space  and  its  contents, 
take  away  the  deep  fascia  of  the  neck,  and  the  fat,  but  without  injuring 
or  displacing  the  several  parts.  First  clean  the  surface  of  the  hyoid  mus- 
cles that  appear  along  the  middle  line,  leaving  untouched  the  anterior 
jugular  vein. 

The  trunks  into  which  the  large  carotid  artery  bifurcates  are  to  be  fol- 
lowed upwards,  especially  the  more  superficial  one  (external  carotid), 
whose  numerous  branches  are  to  be  traced  as  far  as  they  lie  in  the  sf>ace. 
lu  removing  the  sheath  from  the  vessels,  as  these  appear  from  beneath  the 
muscles  at  the  lower  part  of  the  neck,  the  dissector  should  be  careful  of 
the  small  descending  branch  of  the  hy()o-glo8sal  nerve  in  front  of  it.  In 
the  sheath  between  the  vessels  (carotid  artery  and  jugular  vein)  will  be 
found  the  pneumogastric  nerve,  and  behind  the  sheath  is  the  sympathetic 
nerve. 

Crossing  the  space,  in  the  direction  of  a  line  from  the  mastoid  process 
to  the  hyoid  bone,  are  the  digastric  and  stylo-hyoid  muscles,  with  several 
nerves  directed  transversely.  Thus  lying  below  them  is  the  hypo-glossal 
nerve,  which  gives  one  branch  (descendens  noni)  in  front  of  the  sheath, 
and  another  to  the  thyroi<Uhyoid  muscle.  Above  the  muscles,  and  taking  a 
similar  direction  between  the  two  carotid  arteries,  are  the  glosso-pharyn- 
geal  nerve  and  the  stylo-pharyngeus  muscle.  Directed  downwards  and 
backwards  from  beneath  the  same  muscles  to  the  sterno-mastoideus,  is  the 
spinal  jM^cessory  nerve. 

On  the  inner  side  of  the  vessels,  between  the  hyoid  bone  and  the  thy- 
n)id  cartilage,  the  dissector  will  find  the  superior  laryufi^eal  nerve  ;  and 
by  the  side  of  the  larynx,  with  tin*  descending  part  of  the  superior  thyroid 
artery,  the  small  external  laryngeal  branch. 

Clean  then  the  submaxillary  gland  close  to  the  base  of  the  jaw  ;  and  on 
partly  displacing  it  from  the  surface  of  the  mylo-liyoid  muscle,  the  student 
will  expose  the  small  brancii  of  nerve  to  that  muscle  with  the  submental 
artery. 

The  interval  between  the  jaw  and  the  mtist4)id  process  is  supposed  to  be 
already  cleaned  by  the  removal  of  the  parotid  gland  in  the  dissection  of  the 
facial  nerve. 

Limits  of  (he  space.  Behind,  is  the  sterno-mastoid  muscle,  *;  and  in 
front,  a  line  from  the  chin  to  the  sternum,  alon^  the  middle  of  the  neck. 
Above,  at  the  base  of  the  space,  would  he  the  lower  jaw,  the  skull,  and 
the  ear ;  and  below,  at  the  ap<*x,  is  the  slerniun.  Over  this  space  are 
placed  the  skin,  the  superficial  ftiscia  with  tlie  platysma,  the  dee[)  fiiscia, 
and  the  ramifications  of  the  facial  and  superficial  cervical  nerves. 

Muscles  in  (he  space.  In  the  area  of  the  triangular  interval,  as  it  is 
above  defined,  are  seen  the  larynx,  and  pharynx  in  part,  and  many  mus- 
cles converging  towards  the  hyoid  bone  as  a  c<jntre,  some  being  above 
and  some  below  it.  Below  are  the  dcipressors  of  that  bone,  viz.,  omo- 
hyoid, sterno-hyoid,  and  sterno-thryoid,  *  to  *;  and  above  the  os  hyoides 
are  the  elevator  muscles,  viz.,  mylo-iiyoid,  digastric,  and  stylo-hyoid.    Con- 
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nected  with  the  back  of  the  hyoid  bone  and  the  laymx  are  some  of  the 
constrictor  muscles  of  the  gullet. 

Vessels  in  the  triangular  space.  The  carotid  bloodvessels,  •  and  ^, 
occupy  the  hinder  and  deeper  part  of  the  space  along  the  side  of  the 
sterno-mastoid  muscle ;  and  their  course  would  be  marked  on  the  surface 
by  a  line  from  the  sterno-clavicular  articulation  to  a  point  midway  between 
the  jaw  and  the  mastoid  process.  As  high  as  the  level  of  the  cricoid  car- 
tilage they  are  buried  beneath  the  depressor  muscles  of  the  os  hyoides ; 
but  beyond  that  spot  they  are  covered  by  the  superficial  layers  over  the 
space,  and  by  the  sterno-mastoid  muscle  which,  before  the  parts  are  dis- 
placed, conceals  the  vessels  as  far  as  the  parotid  gland. 

For  a  short  distance  after  its  exit  from  beneath  the  muscles  at  the  root 
of  the  neck,  the  common  carotid  artery  remains  a  single  trunk,';  but 
opposite  the  upper  border  of  the  thyroid  cartilage  it  divides  into  two  large 
vessels,  external  and  internal  carotid.  From  the  place  of  division  these 
trunks  are  continued  onwards,  beneath  the  digastric  and  stylo-hyoid  mus- 
cles, to  the  interval  between  the  jaw  and  the  mastoid  process. 

At  first  the  trunks  lie  side  by  side,  the  vessel  destined  for  the  internal 
parts  of  the  head  (internal  carotid)  being  the  more  posterior  or  external 
of  the  two;  but  above  the  digastric  muscle  it  becomes  deeper  than  the 
other.  The  more  superficial  artery  (external  carotid)  furnishes  many 
branches  to  the  neck  and  the  outer  part  of  the  head,  viz.,  some  forwards 
to  the  larynx,  tongue,  and  face;  others  backwards  to  the  occiput  and  the 
ear;  and  others  upwards  to  the  head. 

But  the  common  carotid  does  not  always  divide,  as  here  said.  For 
the  point  of  branching  of  the  vessel  may  be  moved  from  the  upper  border 
of  the  thyroid  cartilage,  either  upwards  or  downwards,  so  that  the  trunk 
may  remain  undivided  till  it  is  beyond  the  os  hyoides,  or  end  in  branches 
opposite  the  cricoid  cartilage.  The  division  beyond  the  usual  place  is 
more  frequent  than  the  branching  short  of  that  spot.  It  may  ascend  as 
an  undivided  trunk  (though  very  rarely),  furnishing  ofisets  to  the  neck 
and  head. 

In  close  contact  with  the  outer  side  of  both  the  common  and  the  internal 
carotid  artery,  and  incased  in  a  sheath  of  fascia  with  them,  is  the  large 
internal  jugular  vein,  which  receives  branches  in  the  neck  corresponding 
with  some  of  the  branches  of  the  superficial  artery.  In  some  bodies  the 
vein  may  cover  the  artery ,  and  the  bnmches  joining  it  above  may  form  a 
kind  of  plexus  over  the  up[>cr  part  of  the  common  carotid. 

Nerves  in  the  space.  In  connection,  more  or  less  intimate,  with  the 
large  vessels,  are  the  following  nerves  with  a  longitudinal  direction : — In 
front  of  the  sheath  lies  the  descending  branch  of  the  hypo-glossal  nerve ; 
within  the  shenth,  between  the  carotid  artery  and  jugular  vein,  is  the 
pneumogastric  nerve;  and  behind  the  she^ith  is  the  sympathetic  nerve. 
Along  the  outer  part  of  the  vessels  the  spinal  accessory  nerve  extends  for 
a  short  distance,  till  it  pierces  the  sterno-mastoid  muscle. 

Several  nerves  are  placed  across  the  vessels : — thus,  directed  transversely 
over  the  two  carotids,  so  as  to  form  an  arch  below  the  digastric  muscle,  is 
the  hypoglossal  nerve,  which  gives  downwards  its  branch  (deijcendens  noni) 
most  commonly  in  front  of  the  sheath.  Api)earing  on  the  inner  side  of  the 
carotid  arteries,  close  to  the  base  of  the  sjuuje,  is  the  glosso-pharyngeal 
nerve,  which  courses  forwards  between  them.  Inside  the  internal  carotid 
artery,  opjiosite  the  hyoid  bone,  the  sui>erior  laryngeal  nerve  comes  into 
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sight;   whilst  a  little  lower  down,  with  the  descending  hranches  of  the 
thjroid  artery,  is  the  external  laryngeal  branch  of  tliat  nerve. 

Glands  m  the  space.  Two  glanclular  bodies,  the  submaxillary,  ",  and 
thyroid,  ",  have  their  seat  in  tliis  triangular  space  of  the  neck.  The  sub- 
maxillary gland  is  situate  altogether  in  front  of  the  vessels,  and  is  ^mrtly 
csoncealed  by  the  jaw ;  and  beneath  it  on  the  surface  of  the  mylo-hyoideus 
is  the  small  nerve  to  tliat  muscle;  with  the  submental  artery.  By  the  side 
of  the  thyroid  cartilage,  between  it  and  the  common  carotid  artery,  lies  the 
thyroid  body  beneath  the  stemo-thyroid  muscle:  in  the  female  tliis  body 
is  more  largely  developed  than  in  the  miUe. 

At  the  base  of  the  space,  if  the  parts  were  not  disturbed,  would  be  the 
parotid  gland,  which  is  wedged  into  the  hollow  between  the  jaw  and  the 
mastoid  process,  and  projects  somewhat  below  the  level  of  the  jaw.  Its 
connections  have  been  noticed  at  p.  41. 

Directions,  The  student  lias  to  proceed  next  witli  the  examination  of 
the  individual  parts  that  have  l)een  referred  to  with  the  triangular  s))aces. 

Anterior  jugular  vein.  This  snuill  vein  occupies  the  middle  line  of  the 
neck,  and  its  size  is  dependent  UjK>n  the  degree  of  development  of  the  ex- 
ternal jugular.  Beginning  in  some  small  bmnches  below  the  chin,  the 
vein  descends  to  the  sternum,  an<l  then  bt»nds  outwards  beneath  the  sterno- 
mastoid  muscle,  to  0|>en  into  the  sul>cUivian  vein,  or  into  the  external 
jugular.  In  the  neck  the  anterior  and  external  jugular  veins  communicate. 
There  are  two  anterior  veins,  one  for  each  side,  tliough  one  is  usually 
larger  than  the  otlier ;  and  at  the  bottom  of  the  neck  they  are  joined  by  a 
transverse  branch. 

The  8TERNO-CLEIDO-MASTOID  MUSCL?:  (fig.  IT),  *)  fomis  the  sui)erficial 
prominence  of  the  side  of  the  neck.  It  is  narrower  in  the  centre  than  at 
the  ends,  and  is  attached  below  by  two  heads  of  origin,  which  are  separated 
by  an  elongjvted  interval.  The  inner  head  is  fixed  by  a  narrowed  tendon 
to  the  anterior  surface  of  the  first  piece  of  the  sternum;  and  the  outer  head 
has  a  wide  fleshy  attachment  to  the  sternal  third  of  the  clavicle.  From 
this  origin  the  heads  are  directed  upwards,  the  internal  passing  backwards, 
and  the  external  almost  vertically,  and  are  blenchMl  about  the  middle  of 
the  neck  in  a  roundish  belly.  Near  the  skull  the  mnsch^  ends  in  a  tendon, 
which  is  inserted  into  the  mastoid  process  at  the  outer  jispeet  from  hjise  to 
tip,  and  by  a  thin  aponeurosis  into  a  rough  surface  behind  that  pn)cess, 
and  into  the  outer  jwirt  of  the  up|M'r  curved  line  of  the  occipitid  bone. 

The  muscle  divides  the  lateral  surface  of  the  n<'ck  into  two  triangular 
Sjjaces.  On  its  cutaneous  as|M»ct  th<»  sterno-mjist<>i<l  is  coveretl  by  the  (com- 
mon integuments,  by  the  phitysma  and  deep  fjiscia,  and  by  the  external 
jugular  vein  and  the  suj>erficial  branches  of  the  cervical  plexus  (across  the 
middle).  If  the  muscle  Im»  cut  through  below  and  niised,  it  will  be  s<*en 
to  lie  on  the  following  jwirts :  The  clavicular  origin  is  sup<Tficial  to  the 
anterior  scalenus  and  omo-hvoid  muscles  ;  and  the  sternal  head  conceals 
the  depressors  of  the  hyoid  bone,  and  the  common  carotid  arteiy  with  its 
vein  and  nerves.  After  the  union  of  the  Ix'ads,  the  nniscle  is  placeil  over 
the  cervical  plexus,  and  the  middle  scalenus  and  elevator  of  tlie  angle  of 
the  s<*npula ;  and  near  the  skull,  on  the  digastric  and  splenius  nniseles,  the 
occipital  artery,  and  jwirt  of  the  parotid  gland.  The  s))inal  accessory  jK-r- 
forati^  the  muscidar  fibres  alnnit  the  up]MT  third. 

Action.    Both  muscles  acting  bend  the  head  forwards ;  but  one   nniscle 
turns  the  face  to  the  opj)osite  side.     In  conjunction   with   the  nniseles  at- 
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I  prwess  OTie  flcnio-uiastoideus  will  inoliti 
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lit  luboriflus  re^iiiraKon  (be  Iwo  miiecIeB  will  assist  in  elevating  the  a 
num. 

Tbe  n»o-Hroii>  .Mrsct.R  crosses  beneath  the  slcnio-miutoi ileus, 
M>iisi9la  of  two  fleshy  l>ellies  uiiitcil  by  a  small  round  intt^mieilinte  ti 
(fig.  14,  *).  The  origin  of  the  muscle  from  the  siiHpiila,  anil  the  uci 
lionK  ol'  thi-  [Misturior  pnrt,  are  U>  be  studied  in  the  ilixAH'.tinn  oT  the  I 
FrotD  the  iniervening  tciiilon  the  luilerior  fleshy  belly  (lig.  15, ')  is  direoUJ 
Upwards  along  the  onler  bonhT  of  the  slerno-hyoid  louscle,  and  its  ti 
into  the  lower  pari  of  the  bo<ly  of  the  hyoid  hone,  close  to  the  grettt  e- 

The  anlwrior  Iwlly  is  in  contact  with  the  fascia,  at^r  eaenpin^  from  b 
neath  the  ster no-mas l old ;  and  reslii  on  the  sterno-tliyroideiis.     This  purl   i 
of  the  musele  crosae*  the  c<immon  carotid  artery  and  internal  jugular  vein 
on  a  level  with  the  cvicDid  enrtilsige. 

Action.  Tliq  anteiior  belly  ileprossea  Die  hyoid  bone ;  and  the  posterior 
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is  said  by  Theile  to  make  tense  the  deep  fascia  of  the  neck  with  whicli  it 
is  connected. 

The  STERXO-HYOID  MirsCLE  (fig.  15,  ')  is  aflat  thin  band  nearer  the 
middle  line  than  the  preceding.  It  arises  from  tlie  jwsterior  surface  of  the 
sternum  and  the  cartilage  of  the  first  rib.  From  this  spot  the  fibres  ascend, 
and  are  inserted  into  the  lower  border  of  the  body  of  the  os  hyoides,  inter- 
nal to  the  preceding  muscle. 

One  surface  is  in  contact  with  the  fascia,  and  is  often  marked  bv  a  ten- 
dinous  intersection  near  the  clavicle.  When  the  muscle  is  divided  luid 
turned  aside,  the  deep  surface  will  be  found  to  touch  the  sterno-thyroideus, 
and  the  superior  thyroid  vessels.  The  muscles  of  op[)osite  si<les  are  seim- 
ruted  by  an  interval  whicli  is  largest  lielow. 

Action,  It  draws  the  os  hyoides  downwards  after  swallowing ;  and  in 
lalmrious  respiration  it  will  act  as  an  elevator  of  the  sternum. 

The  STERNO-TiiYROio  MUSCLE  is  wider  and  shorter  than  the  sterno- 
hyoid, V>eneatli  which  it  lies.  Like  the  other  hyoid  muscle,  it  arises  from 
the  posterior  surface  of  the  sternum,  and  the  cartilage  of  the  first  rib  below 
the  former ;  and  it  is  inserted  into  the  oblique  line  cm  the  side  of  the  thy- 
roid cartilage,  where  it  is  continuous  with  the  thyro-hyoid  muscle. 

The  inner  l)order  touches  its  fellow  for  al>out  an  inch,  along  the  middle 
line  of  the  neck,  whilst  the  outer  n»aches  over  the  carotid  artery.  The 
superficial  surface  is  concealed  by  the  preceding  hyoid  muscles ;  and  the 
op|>osite  surface  is  in  contact  with  the  lower  part  of  tlu;  common  carotid 
artery,  the  trachea,  and  the  larynx  and  thyroid  body.  A  tnuisvers<%  ten- 
dinous line  crosses  the  muscle  netu*  the  sternum. 

Action.  Its  chief  use  is  to  aid  the  preceding  muscle  in  lowering  rapi<lly 
the  hyoid  bone  after  deglutition  ;  but  it  can  tiniw  down  and  forwards  the 
thyroid  cartilage,  ami  assist  in  rendering  tight  tin*  v(M*al  cords. 

I^ike  the  8teni<>-hyoi<l  it  participates  in  the  movement  of  the  cli<*st  in 
lal>orious  br<»athing. 

The  THYKO-HYOiDKi'S  (fig.  1 '),  *)  is  a  continuation  in  din*ction  of  tin? 
hist  muscle.  B<'ginning  on  the  side  of  tiie  thyroid  cartilage,  the  fibres 
ascend  to  the  inner  luilf  of  tiie  great  cornu  of  the  os  liyoi(l«*s,  and  to  the 
<»uter  part  of  the  body  of  the  bone. 

On  the  muscle  lies  the  onio-hyoidens  ;  and  ben<'ath  it  are  the  superior 
laryngeal  nerve  and  vessels.  It  is  sometimes  considered  one  of  the  sp(?cial 
muscles  of  the  larvnx. 

Action,  Raising  th(»  thyroid  cartilage  towards  the  os  hyoides,  it  renders 
lax  the  vocal  cords,  and  assists  in  phu'ing  the  cartilage  under  the  tongue 
preparatory  to  swallowing. 

Directions The  remaining  parts   include(I   in   this   skction   are    the 

scaleni  muscles  and  th<'  subclavian  bloodvessels,  with  the  cervical  nerves 
and  the  carotid  bloodvessels.  The  student  may  (examine  them  in  the  order 
hen*  given. 

Dissection  (fig.  10).  Supposing  the  sterno-niastoid  cut,  the  fat  and 
fa<<'ia  are  to  be  taken  away  Utnw  tin*  lower  part  of  the  neck,  so  as  to  pre- 
ynxTV  the  scaleni  muscles  with  th(»  subclavian  vess<'ls  and  their  branches. 
Bv  means  of  a  little  dissection  the  anterior  scalenus  muscle  will  be  seen 
ascending  fnmi  the  first  rib  to  the  ncn-k,  having  the  phnMiic  nerve  and  sub- 
clavian vein  in  front  of  it,  the  latt(»r  crossing  it  near  the  rib. 

The  part  of  the  subclavian  art(»rv  on  the  inner  side  of  the  scalenus  is 
then  to  be  cleane<l,  care  being  taken  not  only  of  its  branches,  but  of  th(^ 
branches  of  the  sympathetic  nerve  which  course  over  and  along  it  from  the 
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t)iyn>id  Uiily,  or  ni-nr  it,  is  tfie  middk'  terviciil  (mntc'i""  "•"  *'"!  syropnlhttim 
and  the  (liasecCnr  should  follow  downwnrilR  triim  it  a  smtill  cardiac  iier^ 
to  ihe  tliorax.  Only  the  origin  and  firsi  jiapt  of  llie  pimrac  of  tlie  arteril 
branches  nan  be  now  t«*n ;  ihuir  termination  is  mot  with  in  other  bi 
of  this  disw'otion,  or  in  the  dissection  ol'  utiier  |inrts  of  the  body. 

Now  tile  Bliiilrnt  ehould  geek  the  stiiall  right  lyiii|>batic  duct  that  o, 
into  the  snbcUvian  vein  near  in  jnnetiuii  with  the  jugular.     A  notice  ofl 
will  be  given  with  the  lym[ihati(»  of  the  thorax. 
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The  outer  part  of  the  subclavian  artery  having  been  already  prepared, 
let  the  dissector  remove  more  completely  the  fibrous  tissue  from  tlie  nerves 
of  the  brachial  plexus.  From  the  plexus  trace  the  small  branch  to  the 
subclavius  muscle  ;  and  the  branches  to  the  rhomboid  and  serratus  muscles, 
which  pierce  the  middle  scalenus.  If  it  is  thought  necessary,  the  anterior 
scalenus  may  be  cut  through  after  the  artery  has  been  studied. 

Clean  the  cervical  plexus,  and  seek  its  muscular  bnuiches,  the  small 
twigs  to  join  the  descendens  noni,  and  the  roots  of  the  phrenic  nerve. 
Lastly,  let  the  middle  scalenus  muscle  be  defined,  as  it  lies  beneath  the 
cervical  nerves. 

The  SCALENI  muscles  are  usually  described  as  three  in  number,  and  are 
Darned  from  their  relative  position,  anterior,  middle,  and  posterior ;  they 
extend  from  the  first  two  ribs  to  the  transverse  processes  of  the  cervical 
vertebrae. 

The  SCALENUS  ANTIC  us  (fig.  16,  *)  extends  from  the  first  rib  to  the 
lower  cervical  vertebne,  and  is  somewhat  conical  in  shape.  It  is  attached 
by  its  apex  to  the  inner  border  and  the  upper  surface  on  the  first  rib,  so  as 
to  surround  the  rough  surface  or  projection  on  this  aspect  of  the  bone  ;  and 
by  its  base  it  is  inserted  into  the  anterior  transverse  processes  of  four  of 
the  cervical  vertebne,  viz.,  sixth,  fifth,  fourth,  and  third  {fig.  45,  °). 

More  deeply  seated  below  than  above,  the  muscle  is  concealed  by  the 
clavicle  and  the  subclavius,  and  by  the  clavicular  part  of  the  sterno-mas- 
toid :  the  phrenic  nerve  lies  along  its  cutaneous  surface,  and  the  subclavian 
vein  crosses  over  it  near  the  rib.  Along  the  inner  border  is  the  internjil 
jugular  vein.  Beneath  the  scalenus  are  the  pleura,  the  subclavian  artery, 
and  the  nerves  of  the  brachial  plexus.  The  insertion  into  the  vertebra) 
corresponds  with  the  origin  of  the  rectus  capitus  anticus  major  muscle. 

Action,  Tlie  anterior  of  these  muscles  raises  strongly  the  first  rib,  in 
consequence  of  its  forward  attachment.  If  tho  rib  is  fixed,  it  bends  for- 
ward the  lower  j>art  of  the  neck. 

The  scALKNirs  mkdii :s  mlsclk  (fiji;.  10,  ')  is  larger  than  the  anterior, 
and  extends  farthest  of  21II  on  the  vertebraj.  Inferiorly  it  is  attached  to  a 
groove  on  the  upper  surface  of  the  first  rib,  extentling  ohliijuely  forwards 
trom  the  tubercle  to  the  outer  border  for  one  inch  and  a  half.  The  muscle 
ascends  behind  the  spinal  nerves,  and  is  inserted  into  the  tips  of  the  poste- 
rior tninsverse  processes  of  all  the  cervical  vertebra*  (Hg.  4."),  ^). 

In  contact  with  the  anterior  surfaces  are  the  subclavian  artery  and  the 
spinal  nerves,  together  with  the  sterno-nuistoid  muscle  ;  whilst  the  poste- 
rior surface  touches  the  |)Osterior  scalenus,  and  the  deep  Literal  muscles  of 
the  back  of  the  neck.  The  outer  border  is  perforated  by  the  nerves  of  the 
rhomboid  and  serratus  musch's. 

Action,  I'sually  it  eh'vates  the  fii*st  rib.  With  the  rib  fixed,  the  cer- 
vical piirt  of  the  spine  will  be  inclin<*(l  laterally  by  one  muscle. 

The  scALKXi  s  POSTICUS  (fig.  45,  *■)  is  considerable  in  si/x',  and  appears 
to  be  but  part  of  the  preceding.  It  is  attached  below  by  a  slip,  about  half 
an  inch  wide,  to  the  second  rib,  in  front  of  the  serratus  posticus  su|MTior; 
and  it  is  inserted  above  with  the  scalenus  medius  into  two  or  three  of  the 
lower  cervical  transverse  processes. 

Action.  It  acts  as  an  elevator  of  the  secontl  rib  ;  and  its  fibres  having 
the  same  direction  Jis  those  of  the  medius,  it  will  incline  the  neck  in  the 
same  wav. 

The  stBCLAViAN  ARTKUY  (fig.  If))  is  the  first  part  of  the  large  vessel 
supplying  the  up{>er  limb  with  blood,  which  is  thus  designated  from  its 
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position  beneath  the  chivicle.  This  vessel  (")  is  derived  from  the  branch- 
ing of  the  innominate  artery  behind  the  sterno-clavicular  articulation,  and 
the  part  of  it  named  subclavian  extends  as  far  as  tlie  lower  border  of  the 
first  rib.  To  reach  the  limb  the  artery  crosses  the  lower  part  of  the  neck, 
taking  an  arched  course  over  tlie  bag  of  the  pleura  and  the  first  rib,  and 
between  the  scaleni  muscles.  For  the  purpose  of  describing  its  numerous 
connections  the  vessel  may  be  divided  into  tliree  parts :  the  first  extending 
from  the  sterno-clavicular  articulation  to  the  inner  border  of  the  interior 
scalenus ;  the  second,  beneath  the  scalenus ;  and  the  third,  from  the  outer 
border  of  that  muscle  to  tlie  lower  edge  of  the  first  rib. 

First  part.  Internal  to  tlie  anterior  scalenus  the  artery  lies  deep  in  the 
neck,  and  ascends  slightly  from  its  origin.  Between  the  vessel  and  the 
surface  will  be  found  the  common  integumentary  coverings  with  the  pla- 
tysma  and  tlie  deep  fascia,  the  sterno-mastoid,  sterno-hyoid  and  sterno- 
tiiyroid  muscles,  and  a  strong  deep  process  of  fascia  from  the  inner  Ixirder 
of  the  scalenus  mUvScle.  This  part  of  the  subclavian  lies  over  the  longus 
colli  muscle,  though  at  some  distance  from  it,  and  separated  from  it  by  fat 
and  nerves.  Below  the  artery  is  the  pleura,  which  ascends  into  the  arch 
formed  by  the  vessel. 

Veins,  The  innominate  vein,  and  the  ending  of  the  subclavian  (^),  form 
an  arch  below  that  of  the  arti^ry.  The  large  internal  jugular  vein  crosses 
the  arterial  trunk  close  to  the  scalenus ;  and  underneath  this  vein,  with 
the  same  direction,  lies  the  vertebral  vein.  Much  more  supei*ficial,  and 
separated  from  the  artery  by  muscles,  is  the  deep  part  of  the  anterior  jugu- 
lar vein. 

Nerves,  In  front  of  the  artery  lies  the  pneumogastric  nerve,  near  to  the 
internal  jugular  vein ;  and  inside  this,  the  lower  cardiac  branch  of  the 
siime  nerve  trunk.  Behind  the  subclavian  artery  winds  the  recurrent 
branch  of  the  pneumogjistric ;  and  still  deeper  is  the  cord  of  the  sympa- 
thetic nerve  with  its  cardiac  branches,  one  or  more  of  its  offsets  entwining 
round  the  vessel. 

Second  part.  Beneath  the  scalenus  the  vCvSsel  is  less  deep  than  when 
placed  internal  to  that  muscle,  and  at  this  spot  it  rises  highest  above  the 
clavicle.  The  second  part,  like  the  first,  is  covered  by  the  integuments, 
platysma,  and  deep  fascia;  then  by  the  clavicular  origin  of  the  st  tuo- 
mastoideus ;  and  lastly  by  the  anterior  scalenus.  Behind  the  vessel  is  the 
middle  scalenus.  Below  the  artery  is  the  bag  of  the  pleura,  which  ascends 
between  the  scalena. 

Veins,  Below  the  level  of  the  artery,  and  separated  from  it  by  the  an- 
terior scalenus  muscle,  lies  the  arch  of  the  subclavian  vein. 

Nerves,  In  front  of  the  scjUenus  descends  the  phrenic  nerve.  Above 
the  vessel,  in  the  interval  between  the  scalena,  are  placed  the  large  cervical 
nerves ;  and  the  trunk  formed  by  the  last  cervical  and  first  dorsal  is  inter- 
posed between  the  artery  and  the  middle  scalenus. 

Third  part.  Beyond  the  scalenus  the  artery  is  contained  in  the  clavicu- 
lar part  of  the  posterior  triangular  space  (p.  G4),  and  is  nearer  the  surface 
than  in  the  rest  of  its  course :  this  part  of  the  vessel  is  inclosed  in  a  tube 
of  the  de(»p  cervical  fascia,  which  it  receives  as  it  piusses  from  between  the 
scaleni.  It  is  companilively  superficial  whilst  in  the  space  bcifore  men- 
tioned, for  it  is  covered  only  by  the  integuments,  the  |)latysina,  and  d(jep 
fiiscia;  but  near  its  termination  the  vessel  gets  under  cover  of  the  supi-a- 
scapular  artery  and  vein,  and  the  clavicle  and  subclavius  muscle.     In  this 
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part  of  its  course  the  artery  rests  on  the  surface  of  the  first  rih,  which  is 
interposed  between  it  and  the  pleura. 

Veins.  The  arch  of  the  subclavian  vein  is  close  to  the  artery,  not  being 
8e|)arated  by  muscle,  but  lies  commonly  at  a  lower  level.  The  external 
jugular  vein  crosses  it  near  the  scalenus  muscle ;  and  the  suprascapular 
and  transverse  cervical  branches,  which  enter  the  jugular,  form  sometimes 
a  plexus  over  the  third  part  of  the  artery. 

Serves.  The  large  cords  of  the  brachial  plexus  are  placed  above  and 
close  to  the  vessel ;  and  the  small  nerve  of  the  subclavius  crosses  it  about 
the  middle.  Superficial  to  the  cervical  fascia  lie  the  descending  cutaneous 
branches  of  the  cervical  plexus. 

Peculiarities.  The  artery  may  spring  as  a  separate  trunk  from  the  arch 
of  the  aorta ;  and  in  such  a  deviation  the  vessel  takes  a  dee|)er  place  thnn 
usual  to  reach  the  scaleni  muscles. 

It  has  been  before  said  (p.  66)  that  the  subclavian  may  be  in  front  of 
the  scalenus  or  in  its  fibres ;  and  that  it  may  be  placed  one  inch  and  a  half 
above  the  level  of  the  clavicle. 

branches  of  subclavian.  Usually  there  are  four  chief  branches  on  the 
subclavian  artery.  Three  branches  arise  from  the  first  part  of  tiie  arterial 
trunk  ;  one  (vertebral)  ascends  to  the  head ;  another  (internal  mammary) 
descends  to  the  chest ;  and  the  remaining  one  (thyroid  axis)  is  a  short 
tiiick  trunk,  which  furnishes  branches  inwards  and  outwards  to  the  thyroid 
body  and  shoulder.  These  arisi*  commonly  near  the  scalenus  muscle,  so 
as  to  leave  an  interval  at  the  origin  free  from  offsets.  This  interval  varies 
in  length  from  half  an  inch  to  an  inch  in  the  greater  number  of  cases ;  and 
its  extremes  range  from  somewhat  less  than  half  an  inch  to  an  inch  and 
three  quarters.  But  in  some  instances  the  branches  are  scattered  over  the 
first  \)ivri  of  the  artery  (Quain).* 

The  fourth  branch  (superior  intercostal)  arises  beneath  tlic  anterior 
scalenus  from  tlie  second  jwirt  of  tlie  artery,  and  gives  otf  the  deej)  eervieal 
branch  ;  a  small  spinal  artery  comes  sometimes  from  this  part  of  the  trunk. 

If  there  is  a  branch  present  on  the  third  part  of  the  artery,  it  is  com- 
monly the  |)osterior  scapular;  if  more  than  one,  this  same  branch  with 
the  external  mammary  ;  and  if  more  tlian  two,  an  offset  belonging  to  the 
thvroid  axis  will  be  added. 

The  vertebral  artery  is  generally  the  first  and  largest  hninch  of  the  sub- 
clavian, and  arises  from  the  upper  and  posterior  part.  Ascending  between 
the  contiguous  borders  of  the  sealenus  and  longus  colli  nniscles,  this  branch 
enters  the  a|K»rture  in  the  lateral  mass  of  the  sixth  cervical  vertebra,  and 
is  continued  u|)wards  to  the  skull  through  the  foramina  in  the  other  cervical 
vertebra*.  Before  th<»  artery  enters  its  aperture  it  is  partly  conceah'd  by 
the  internal  jugular  vein,  and  psisses  beneath  the  thyroid  artery  ;  it  is  ac- 
companied by  bninches  of  the  sympathetic  nerve,  and  supplies  small  nuis- 
cular  offsets.      Its  course  and  distribution  will  l)e  given  at'terwanls. 

The  vertebral  vein  issues  with  its  accomjjanying  artery,  to  which  it  is 
superficial  in  the  neck,  and  is  dire<rte<l  over  the  subclavian  artery  to  join 
the  subclavian  vein  ;  it  receives  the  deep  cervical  vein,  and  the  branch 
that  ivccompanies  the  ascending  cervical  artery. 

The  internal  mammary  branch  leaves  the  lower  part  of  the  subclavian 

•  The  student  is  refern*d  for  fuller  information  respecting  the  peculiarities  of 
J  tlie  vt»ssel,  and  the  practical  applications  to  l>e  deduced  from  tliem,  to  tlie  original 

f  and  valuable  work  on  the  Anatomy  of  tlie  Arteries  of  the  Human  Body,  by  Richard 

Quain,  F.R.S. 
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artery,  and  coursing  downwards  beneath  the  clavicle,  subclavius,  and  the 
right  innominate  vein,  enters  the  thorax  between  the  first  rib  and  the  bag 
of*  the  pleura.  As  the  artery  disappears  in  the  chest,  it  is  crossed  (super- 
ficially) by  the  phrenic  nerve.  The  vessel  is  distributed  to  the  walls  of 
the  chest  and  abdomen  ;  and  its  anatomy  will  be  given  with  the  dissection 
of  those  parts. 

Thyroid  axis.  This  is  a  short  thick  trunk  (fig.  IG)  which  arises  from 
the  front  of  the  art<fry  near  the  anterior  scalenus  muscle,  and  soon  divides 
into  three  branches — one  to  the  thyroid  body,  and  two  to  the  scapula. 

The  suprascapular  branch  courses  outwards  across  the  lower  part  of  the 
neck,  behind  the  clavicle  and  subclavius  muscle,  to  the  superior  costa  of 
the  scapula,  and  entering  the  supnispinal  fossa  is  distributed  on  the  dorsum 
of  that  bone.  The  connections  of  this  artery  are  more  fully  seen  in  the 
dissection  of  the  Back. 

I'he  transverse  cervical  branch,  usually  larger  than  the  preceding,  takes 
a  similar  direction,  though  higher  in  the  neck,  and  ends  beneath  the  bor- 
der of  the  trapezius  nmscle  in  the  superficial  cervical  and  |)08terior  scapular 
arteries.  (*'  Dissection  of  tup:  Hack.*')  In  its  course  outwards  through 
the  space  containing  the  third  part  of  the  subclavian  artery,  this  branch 
crosses  the  anterior  sc^ilenus,  the  phrenic  nerve,  and  the  brachial  plexus. 
Some  small  oflTsets  are  sujijilied  by  it  to  the  posterior  triangular  space  of 
the  neck. 

Though  the  transverse  cervical  artery  supplies  ordinarily  the  posterior 
scapular  branch,  there  are  many  bodies  in  which  it  is  too  small  to  give 
origin  to  so  large  an  offset.  In  such  instances  the  diminished  artery  ends 
in  the  trapezius  nuiscle  ;  whilst  the  posterior  scapular  branch  arises  sepa- 
rately from  the  third,  or  even  the  second  part  of  the  subclavian  artery 
(fig.  Hi). 

The  inferior  thyroid  branch  is  the  largest  offset  of  the  thyroid  axis. 
Directed  inwards  with  a  fiexuous  course  to  the  thyroid  body,  the  branch 
()asses  beneath  the  common  carotid  artery  and  the  accomi)anying  vein  and 
nerves,  and  in  front  of  the  longus  colli  nmscle  and  the  recurrent  nerve. 
At  the  lower  part  of  the  thyroid  body  it  divides  into  branches  which  ramify 
in  the  under  surface,  and  communicate  with  the  sujKjrior  thyroid,  and  it« 
fellow,  forming  a  very  free  anastomosis  between  those  vessels. 

Near  the  larynx  a  laryngeal  branch  is  distributed  to  that  tube,  and  other 
offsets  are  furnished  to  the  trachea. 

The  ascending  cervical  branch  of  the  thyroid  is  directed  upwards  be- 
tween the  scalenus  and  rectus  capitis  auticus  major,  and  ends  in  branches 
to  those  muscles  and  the  posterior  triangle  of  the  neck.  Some  small  spinal 
offsets  are  conveyed  along  the  spinal  nerves  to  the  cord  and  its  membranes. 

The  veins  corresponding  with  the  branches  of  the  thyroid  axis  have  the 
following  destination  :  those  with  the  supniscapular  and  transverse  cervical 
arteries  oj)en  into  the  external  jugular  vein.  But  the  inferior  thyroid  vein 
begins  in  the  thyroid  body,  and  descends  in  front  of  the  tnichea,  beneath 
the  muscles  covering  this  tube,  to  the  innominate  vein. 

The  superior  intercostal  artery  arises  from  the  iM)sterior  part  of  the  sub- 
clavian, and  bends  downwards  over  the  neck  of  the  first  rib :  its  distribu- 
tion to  the  first  two  intercostal  spaces  will  be  seen  in  the  thorax. 

Arising  in  common  with  this  branch  is  the  deep  cervical  artery  (art.  pro- 
funda cervicis).  Analogous  to  the  dorsal  branch  of  an  intercostal  artery 
(Quain),  it  passes  backwards  between  the  tnmsverse  process  of  the  last 
cervical  vertebra  and  the  first  rib,  lying  internal  to  or  beneath  the  two 
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hinder  scaleni  muscles  and  the  fle^shy  slips  continued  upwards  from  the 
erector  spinse,  to  end  beneath  the  complexus  muscle  at  the  posterior  part  of 
the  neck. 

A  spina!  branch  (Quain)  is  frequently  given  from  the  second  part  of  the 
artery ;  its  offsets  are  continued  into  the  spinal  canal  through  the  inter- 
vertebral foramina. 

The  SUBCLAVIAN  VEIN  has  not  the  same  limits  as  the  companion  artery, 
reaching  only  from  the  lower  edge  of  the  first  rib  to  the  inner  border  of  the 
anterior  scalenus.  It  is  a  continuation  of  tlie  axillary  vein,  and  ends  by 
joining  the  internal  jugular  in  the  innominate  trunk.  Its  course  is  arched 
Ixdow  the  level  of  the  artery,  from  which  it  is  8ei)arated  by  the  scalenus. 

The  anterior  and  external  jugular  join  the  subclavian  vein  outside  tlic 
scalenus,  and  the  vertebral  vein  enters  it  inside  that  muscle.  Into  the 
angle  of  union  of  the  subclavian  and  jugular  veins  the  right  lymphatic  duct 
opens  (fig.  27,')  ;  and  at  the  like  spot,  on  the  left  side,  the  hu'ge  lymphatic 
or  thoracic  duct  ends  (fig.  27,^).  The  highest  pair  of  valves  in  the  sub- 
clavian trunk  is  placed  outside  the  ojiening  of  the  external  jugular  vein.* 

It  should  \h*  l)orne  in  mind  that  not  unfrecpiently  the  vein  is  as  high  in 
the  neck  as  the  third  part  of  its  companion  artery ;  and  that  the  vein  has 
bet^n  seen  twice  with  the  artery  beneath  the  anterior  scalenus. 

The  ANTERIOR  PRIMARY  BRANCHES  OF   THE  CERVICAL  NERVES    Spring 

from  the  common  trunks  in  the  intervertebral  fonimina,  and  appear  on  the 
side  of  the  neck  between  the  intertransverse  muscles.  These  nerves  are 
eight  in  number,  and  are  ecpially  divided  between  the  cervical  and  the 
brachial  plexus ;  the  highest  four  being  combined  in  the  former,  and  the 
remaining  nerves  in  the  latter  plexus.  The  nerves  receive  offsets  of  com- 
munication from  the  sympathetic  at  their  beginning,  and  intermix  by  means 
of  numerous  branches  near  the  spine. 

To  this  genenil  statement  some  addition  is  needed  for  the  first  two  nerves  ; 
and  their  {>eculiarities  will  be  noticed  in  Section  18. 

Brachial  Plexus.  The  four  lower  cervical  nerves  and  i)art  of  the  first 
intifrcostal  are  blended  in  this  plexus ;  and  a  fiusciculus  is  added  to  them 
from  the  lowest  nerve  entering  the  cervical  plexus.  Thus  formed,  the  plexus 
reaches  from  the  neck  to  the  axilla,  when?  it  ends  in  nerves  for  the  upper 
limb.  Only  the  part  of  it  above  the  clavicle  cim  now  be  seen.  In  the 
neck  the  nerves  have  but  little  of  a  plexiform  disjwsition :  they  lie  at  first 
between  the  scaleni  muscles,  opposite  the  four  lower  cervical  vertebrae,  and 
have  the  following  arranojement : — 

The  fiftli  and  sixth  nerves  unite  near  the  vertebrae ;  the  seventh  remains 
distinct  as  far  as  the  outer  border  of  the  middle  scalenus;  and  the  hist  cer- 
vical and  the  piece  of  the  first  intercastal  are  blended  in  one  trunk  beneath 
the  anterior  scnlenus;  so  that  they  make  at  first  three  cords.  Near  the 
attachment  of  the  middle  scalenus  to  the  rib,  the  seventh  nerve  throws 
itself  into  the  trunk  of  the  united  fifth  and  sixth,  and  then  there  result  tw^o 
cords  to  the  plexus: — the  one  (up|>er)  formed  by  the  fi^th^  sixth,  and  sev- 
enth cervical  nerves;  and  the  other  (lower)  by  the  eighth  cervical  and  the 
first  intercostal  nerve.  Tliese  two  trunks  accompany  tiie  subclavian  artery, 
lying  to  it«  acromial  side,  and  are  continued  to  the  axilla  where  they  jire 
more  intimately  blended. 

Branches,  The  branches  of  the  plexus  may  be  chissed  into  those  above 

*  See  a  paper  on  the  Valves  in  the  Veins  of  the  Neck  in  the  Edin.  Med.  Journal, 
of  Nov.,  1856,  by  Dr.  Struthers. 
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the  clavicle,  and  those  below  that  bone.  The  highest  set  end  mostly  in 
miisck^s  of  the  lower  part  of  the  neck  and  of  the  scapula;  whilst  the  other 
set  consist  of  the  terminal  bmnches,  and  are  furnished  to  the  upper  limb, 
with  which  they  will  be  referred  to. 

Branches  above  the  Clavice.  The  branch  of  the  suhclaviiis  mus- 
cle is  a  slender  twig,  which  arises  from  the  trunk  formed  by  the  fifth  and 
sixtli  ncTves,  and  is  directed  downwards  over  the  subclavian  art<;ry  to  the 
under  surface  of  the  muscle ;  it  is  often  united  with  the  phrenic  nerve  at 
the  lower  part  of  the  neck. 

The  branch  of  the  rhomboid  muscles  springs  from  the  fifth  nerve  in  the 
substance  of  the  middle  scalenus,  and  perfomtes  the  fibres  of  that  muscle ; 
it  is  directed  backwards  beneath  the  levator  anguli  scapulae  to  its  destina- 
tion, Bmnches  are  given  usually  from  this  nerve  to  the  levator  anguli 
scapulae. 

The  nerve  of  the  serratus  (|>osterior  thoracic  nerve)  is  contained  in  the 
scalenus,  like  the  preceding,  and  arises  from  the  fifth  and  sixth  nerves 
near  the  intervertrebral  foramina.  Piercing  the  fibres  of  the  scalenus 
lower  tlian  the  preceding  branch,  the  nerve  is  continued  behind  the  brachial 
plexus,  and  enters  the  serratus  magnus  muscle  on  the  axillary  surface. 

Branches  of  the  scaleni  and  longus  colli  muscles.  These  small  twigs 
are  seen  wlien  the  anterior  scalenus  is  divided;  they  arise  from  the  begin- 
ning of  the  trunks  of  the  nerves. 

The  suprascapular  nerve  is  larger  than  either  of  the  others.  It  anses 
near  the  subclavian  branch  from  the  cord  of  the  plexus  formed  by  the  fifth 
and  sixth  nerves.  Its  destination  is  to  tiie  muscles  on  the  dorsum  of  the 
scapula,  and  it  will  be  dissected  with  the  ai*m. 

Occasionally  an  offset  from  the  fifth  cervical  trunk  joins  the  plirenic 
nerve  on  the  anterior  scalenus  muscle. 

The  CERVICAL  PLEXUS  is  formed  by  the  first  four  cervical  nerves. 
Situate  at  the  upper  part  of  the  neck,  it  lies  beneath  the  stemo-mastoid 
muscle,  and  on  the  middle  scalenus  and  the  levator  anguli  scapulas.  It 
differs  much  from  the  brachial  plexus,  for  it  resembles  a  network  more 
than  a  bundle  of  large  cords.  The  following  is  the  general  arrangement  of 
the  nerves  in  the  plexus :  Esich  nerve,  except  the  first,  divides  into  an 
ascending  and  a  descending  branch,  and  these  unite  with  similar  parts  of 
the  contiguous  nerves,  so  as  to  give  rise  to  a  series  of  arches.  From  these 
loops  or  arches  the  different  branches  iirise : — 

The  branches  are  superficial  and  deep.  The  superficial  set  has  been 
described  with  the  triangular  space  of  the  neck,  as  consisting  of  ascending 
and  descending  (p.  G6).  The  ascending  branches  may  be  now  seen  to 
spring  from  the  union  of  the  seccmd  and  third  nerves;  and  the  descending, 
to  take  origin  from  the  loop  between  the  third  and  fourth  nerves.  The 
deep  set  of  branches  remains  to  be  examined  :  they  are  muscular  and  com- 
municating, and  may  be  arranged  into  an  internal  and  an  external  series. 

Internal  Series. — The  phrenic  or  muscular  tien*e  of  the  diaphragm 
(fig.  IG)  is  derived  from  the  fourth,  or  third  and  fourth  nerves  of  the 
plexus  ;  and  it  may  be  joined  by  a  fasciculus  from  the  fifth  cervical  nerve. 
Descending  obliquely  on  the  surface;  of  the  anterior  scalenus  from  the  outer 
to  the  inner  edge,  it  enters  the  chest  in  front  of  the  internal  mammary 
artery,  but  behind  the  subclavian  vein,  and  traverses  that  cavity  to  reach 
the  diaphragm.  At  the  lower  part  of  the  neck  the  phrenic  nerve  is  joined 
by  a  filament  of  the  sympathetic,  and  sometimes  by  an  offset  of  the  nerve 
of  the  subclavius  muscle. 
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On  the  left  side  the  nerve  crosses  over  the  first  |)art  of  the  sut>clavian 
artery. 

The  branches  communicating  with  the  dpscendens  noni  are  two  in  num- 
ber. One  arises  from  the  second,  and  the  other  from  the  third  cervical 
nerve ;  they  are  directed  inwiirds  over  the  internal  jugular  vein,  and  com- 
municate in  front  of  the  carotid  sheath  with  the  descending  muscular 
branch  (descendens  noni)  of  the  hyjioglossal  nerve.  Sometimes  these 
nerves  pass  under  the  jugular  vein, 

Mtiscufar  branches  are  furnished  to  the  anterior  recti  muscles ;  they 
arise  from  the  loop  between  the  first  two  nerves,  and  from  the  trunks  of 
the  other  nerves  close  to  the  intervertebral  foramina. 

Some  connecting  branches  jmws  from  the  loop  lx»tween  the  first  two 
nerves,  and  unite  with  the  symjiathetic  and  some  cranial  nerves  near  the 
base  of  the  skull:  these  will  be  afterwards  described. 

External  or  Postkrior  Series.  Mutcular  branches  are  given 
from  the  second  nerve  to  the  stemo-miustoid<Mis ;  from  the  third  nerve  to 
the  levator  angidi  scapulae;  and  from  the  third  and  fourth  nerves  to  the 
trapezius.  Further,  some  small  bmnches  supply  the  substance  of  the  mid- 
dle scalenus. 

Connecting  branches  with  the  spinal  accessory  nerve  exist  in  three 
places.  First,  in  the  sterno-ma<(toid  muscle;  next,  in  the  |X)sterior  trian- 
gular space ;  and  histly,  beneath  the  tra|KvJus.  The  union  with  the  branches 
distributed  to  the  trapezius  has  the  appeanince  of  a  plexus. 

The  COMMON  CAROTID  ARTERY  is  the  leading  vessel  for  the  supply  of 
blood  to  the  neck  and  head  (fig.  16,  •).  The  origin  of  the  vessel  differs  on 
opposite  sides  of  the  bo<ly,  b<*ginning  at  the  lower  |>art  of  the  neck  on  the 
right,  and  in  the  thorax  on  the  left  side. 

Tlie  right  vessel  commences  opposite  the  sterno-elavicular  articulation 
in  the  bifurcation  of  tin*  iiiiiominate  artery,  and  ends  at  the  upper  bonh^r 
of  the  thvroid  cartilaiie  bv  dividinj;  into  the  external  and  internal  carotid. 
The  course  of  the  art<*ry  is  along  the  side  of  the  tni('li(*a  and  larynx,  gradu- 
ally div<*rging  from  the  vessel  on  the  opposite  side  in  eonse(juenc<*  of  the 
increjising  size  of  the  larynx;  and  its  |M)siti(>n  will  be  marked  by  a  line 
fn)ni  the  st<»rno-clavicular  articulation  to  a  |M)int  midway  between  the 
angh'  of  the  jaw  and  the  mastoid  process. 

Contained  in  a  sheath  of  cervical  fascia  with  the  internal  jugular  vein 
and  the  pneumo-gsistric  nerve,  the  carotid  artery  has  the  fblh)wing  conntMj- 
tions  with  the  surrounding  parts: — As  high  as  the  cricoid  cartihige  the 
vessel  is  deeply  placed,  and  is  concealed  by  the  common  coverings  of  the 
skin,  platysma,  and  fjiscia*,  an<l  by  the  nniscles  at  the  I(>w<*r  part  of  the 
neck,  viz.,  sterno-mjistoid  (sternal  origin),  sterno-hyoid,  onio-hyoid,  and 
8terno.thvroi<l.  Hut  above  the  circoid  cartilage  to  its  ti'rniination  the 
arterv  is  less  deep,  being  covered  only  by  the  sterno-nmstoid  with  the 
common  investments  of  the  part.  The  vessel  rests  mostly  on  the  longus 
colli  muscle,  but  close  to  its  ending  on  the  rectus  capitis  anticus  major. 
To  the  inner  side  of  the  carotid  lie  the  trachea  and  larynx,  the  ceso|)Jiagus 
and  pharynx,  and  the  thyroid  body,  the  last  overhanging  the  vessel  l)y  the 
side  of  the  larvnx.  Along  the  outer  side  of  the  carotid  sheath  is  a  chain 
of  lymphatic  glands. 

Veins.  The  large  internal  jugular  lies  on  the  outer  side  and  close  to  the 

carotid  at  the  upj^er  end,  but  separated  from  it  below  by  an   interval  of 

about  half  an  inch:  on  the  left  side  the  vein  is  over  the  arterv  below,  as 

will  be  afterwards  seen.    One  or  two  upi)er  thyroid  v(;ins  and  their  branches 
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cross  the  upper  part  of  the  arterial  trunk ;  and  opposite  the  thyroid  body 
another  small  vein  (middle  (thyroid)  is  directed  hack  over  the  vessel. 
Near  the  clavicle  the  anterior  jugular  vein  passes  out  under  the  sterno- 
mastoid :  it  is  superficial  to  the  artery,  and  separated  from  it  by  the  sterno- 
hyoid and  thyroid  muscles. 

Arteries.  Offsets  of  tlie  upper  thyroid  artery  descend  over  the  top  of 
the  sheath  ;  and  the  inferior  thyroid  crosses  under  it  below  the  level  of  the 
cricoid  cartilage. 

Nerves.  The  dcvscendens  noni  lies  in  front  of  the  sheath,  crossing  from 
the  outer  to  the  inner  side,  and  is  joined  there  by  the  cervical  nerves.  The 
pueumogjistric  lies  within  the  sheath,  behind  and  between  the  artery  and 
the  vein.  The  sympathetic  cord  and  branches  rest  on  the  spine  behind 
the  sheath.  All  the  nerves  above  mentioned  have  a  longitudinal  direction; 
but  the  inferior  laryngeal  or  recurrent  crosses  obliquely  inwards  behind 
the  sheath  towards  the  lower  end  of  the  artery. 

Branches  of  carotid.  As  a  rule,  the  common  carotid  artery  does  not 
furnish  any  collateral  bninch,  though  it  is  very  common  for  the  superior 
thyroid  to  s|)ring  from  its  upper  end.  At  the  terminal  bifurcation  into  the 
two  carotids  the  artery  is  slightly  bulged. 

The  intp:rnal  jugular  vein  extends  upwards  to  the  base  of  the  skull, 
but  only  the  part  of  it  that  accompanies  the  common  carotid  is  now  seen. 
Placed  behind  or  external  to  its  artery,  the  vein  ends  below  by  uniting 
witli  the  subclavian  in  the  innominate  vein.  Its  proximity  to  the  carotid 
is  not  equally  close  throughout,  for  at  the  lower  part  of  the  neck  the  vein 
inclines  backwards,  leaving  a  space  between  it  and  the  artery,  in  which 
the  vagus  nerve  is  seen  about  midway  between  the  two.  Sometimes  the 
vein  is  su|)erficial  to  the  carotid,  as  on  the  left  side. 

The  lower  part  of  the  vein  is  marked  by  a  dilatation  or  sinus.  Near 
its  ending  it  becomes  contracted,  and  is  provided  with  a  pair  of  valves 
(Struthers). 

In  this  part  of  its  course  the  vein  receives  the  superior  and  middle  thy- 
roid branches. 

Peculiarities  of  the  carotid.  The  origin  of  the  artery  on  the  right  side 
may  be  above  or  below  the  point  stated.  Mention  has  been  made  of  the 
difference  in  the  place  of  bifurcation,  and  of  the  fact  that  the  common 
carotid  may  not  be  divided  into  two  (p.  70).  Instead  of  one,  there  may 
be  two  trunks  issuing  from  beneath  the  hyoid  muscles. 

Dissection.  The  dissector  may  next  trace  out  completely  the  trunk  of 
the  external  carotid  (fig.  17),  and  follow  its  branches  until  they  disappear 
beneath  different  parts.  Afterwards  he  may  separate  from  one  another 
the  digastric  an<l  stylo-hyoid  muscles,  which  cross  the  carotid ;  and  may 
define  their  origin  and  insertion. 

The  DIGASTRIC  MUSCLE  (fig.  15  •)  consists  of  two  fleshy  bellies,  united 
by  an  intervening  tendon,  whence  its  name.  The  posterior,  the  larger  of 
the  two,  arises  from  the  groove  beneath  the  mastoid  process ;  whilst  the 
anterior  belly  is  fixed  on  the  side  of  the  symphysis  of  the  lower  jaw. 
From  these  attachments  the  fibres  are  directed  to  the  intervening  tendon, 
which  is  surrounded  by  fibres  of  the  stylo-hyoideus,  and  is  united  to  its 
fellow,  and  to  the  body  and  part  of  tlie  great  comu  of  the  os  hyoides  by  an 
aponeurotic  expansion. 

The  arch  formed  by  the  digastric  is  sui)erficial,  except  at  the  outer  end, 
where  it  is  beneath  the  stemo-mastoid  and  splenius  muscles.  The  poste- 
rior belly  covers  the  carotid  vessels  and   the   accompanying  veins  and 
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nerves  ;  and  is  placed  across  the  anterior  triangular  space  of  the  neck  in 
the  position  of  a  line  from  the  mastoid  process  to  a  little  above  the  liyoid 
bone :  along  its  lower  border  lie  tlie  occipital  artery  and  the  hypoglossal 
nerve ;  the  former  |)a^sing  backwards,  the  latter  forwards.  The  anterior 
belly  rests  on  the  mylo-hyoid  muscle. 

The  mus<de  forms  the  lower  boundary  of  a  space  between  the  jaw  and 
the  base  of  the  skull,  which  is  subdivided  into  two  by  the  stylo-niaxillary 
ligament.  In  the  [wst^rior  ])ortion  are  contained  the  parotid  gland  (*®), 
and  the  vessels  and  nerves  in  connection  with  it  (p.  41) ;  in  the  anterior, 
are  the  submaxillary  gland  ("),  with  the  facial  and  submental  vessels,  and 
deeper  still,  the  muscles  between  the  chin  and  the  hyoid  lK)ne. 

Action.  The  lower  jaw  being  movable,  the  muscle  depresses  that  bone 
and  opens  the  mouth.  If  the  jaw  is  iixed,  the  two  bellies  acting  will  ele- 
vate the  hvoid  bone. 

It  is  sup{>osed  that  the  posterior  belly  may  assist  in  moving  back  the 
head  when  the  jaw  is  fixed. 

The  STYLO-HYOiD  ML'SCLE  is  thin  and  slender,  and  has  the  same  |M)si- 
tion  as  the  |)08terior  belly  of  the  digastric.  It  arises  from  the  outer  sur- 
face of  the  styloid  process,  near  the  base,  and  is  inserted  into  the  body  of 
the  OS  hyoides. 

The  muscle  has  the  same  connections  as  the  posterior  belly  ef  the  digas- 
tric ;  and  its  fleshy  fibres  are  usually  i>erforated  by  the  tendon  of  that 
muscle.     In  some  bodies  the  stylo-hyoideus  is  absent. 

Actioti.  This  muscle  elc^vates  the  os  liyoides  preparatory  to  swallowing, 
and  checks,  with  the  jiosterior  belly  of  the  digastric,  the  too  forward  move- 
ment of  that  bone  by  the  otiier  elevators. 

The  HYPOiJLOSSAL  NEKVE  (ninth  cranial)  ap|)ears  in  the  anterior  tri- 
angle at  the  lowc^r  edge  of  the  digastric  inust;le,  where  it  hooks  round  the 
oeeipital  artery;  it  is  then  directed  forwards  to  the;  tongue  below  that 
muscle,  and  tlisjippears  in  front  bcncuth  the  nnio-hyoid<Mis.  In  this  course 
the  nerve  passes  over  the  two  carotids  ;  and  n<*ar  the  cornu  of  the  os 
hyoides  it  crosses  also  the  lingual  artery,  so  ius  to  heeonn^  higher  than  the 
vessel.  From  this  part  arise  th<*  deseendens  noni  branch,  and  a  small 
muscular  offset  to  tlie  thryo-hyoidens. 

The  descending  branch  (ram.  (leso<;nd.  noni)  leaves  the  trunk  of  the 
hvi>oorlossal  on  the  outer  side  of  the  carotid  arterv,  and  descends  on  the 
front  of  (sonn^tinies  in)  th«*  sheath  of  th<^  vessel  to  about  th<^  middk^  of  the 
neck,  where  it  is  joined  by  tlie  communicating  liranclies  of  tht*  cervical 
nerves.  After  the  union  of  the  spinal  nerves,  oifsets  are  supplied  to  the 
depressor  muscles  of  the  os  liyoides,  viz.,  onio-liyoid  (both  bellies),  sterno- 
hyoid, and  sterno-thyroid  :  soniclinies  another  (►tfset  is  c(mtiiHied  to  the 
thorax,  where  it  joins  the  phn-nic  and  cardiac  nerves. 

The  connection  between  the  deseendens  noni  and  the  sj)inal  nerves  is 
formed  by  two  or  more  cross  filaments,  so  as  to  construct  an  arch  wiih  the 
concavity  upwards;  and  an  interchange  of  fibrils  between  the  two  nerv<*s 
is  supjMKsed  to  take  place. 

The  EXTERNAL  CAROTll>  AKTKKY  (Hg.  17,  d)  Springs  from  the  bifurca- 
tion of  the  common  carotid  at  the  upper  border  of  the  thyroid  cartilage, 
and  furnishes  branches  to  the  neck,  the  face,  and  the  outer  parts  of  the 
head. 

Fn»m  the  place  of  origin  it  ascends  in  front  of  the  nuusioid  process,  and 
ends  near  the  condyle  of  the  jaw  in  the  internal  maxillary  and  tenipond 
branches.    The  artery  lies  at  first  to  the  inner  si<le  of  the  internal  carotid,  but 
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it,  iiftorwunls  befdmcs  nupcrlicial  (o  th«t  vrswl  ;  J\ii'i  ils  tlirprlioti  is  PDmr. 
what  arclied  lorwards,  though  the  posilion  wmilH  be  murked  suffifienily 
by  a  line  from  the  front  of  the  meatTis  of  the  em-  to  ihe  i^ricoid  cartilage. 

At  first  th<;  extenial  etirotid  is  ovi'dttid  by  tliu  stemo-m!»t<ndeufi,  otid 
by  the  common  covering  of'  the  unieriur  iriungular  g|ini.-e,  viz.,  tlie  akin,   , 
and  the   Huperticiul   iiml   deep  fa.-4dn  wilb   the   jilutysma.      But  above   tb^ 


level  of  A  line  from  llie  ninstnid  prfx'eaa  to  the  hyoid  bone,  the  artery  in 
eroBsed  by  the  digiistric.  mid  alyln-hyoiil  musi^leH,  and  still  higher  the  parotid 
gland  eoiiceals  it-  At.  its  beginning  the  artery  ivwis  iigainet  the  pharynx  i 
but  above  ibp  angle  of  tlie  jaw  it  is  placed  over  the  styloid  process  and 
atylo-pharyngeus  muscle,  which  separates  it  from  the  internal  carotid.  Tn 
the  inner  side  of  the  vessel  at  first  is  the  pharynx ;  and  still  higher,  are 
the  ramus  of  the  jaw  and  the  stylo-maxillary  ligament. 
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Veins,  There  is  not  any  companion  vein  with  the  external  carotid  as 
with  most  arteries ;  hut  sometimes  a  vein,  formed  hy  the  union  of  the  tom- 
|»oral  and  internal  maxillary  branches  (p.  42),  will  accom{)any  it.  Near 
the  beginning  it  is  crossed  by  the  facial  and  lingual  hmnches  joining  the 
internal  jugular  vein  ;  and  near  the  ending  the  external  jugular  vein  lies 
over  it, 

Nerves  are  directed  from  behind  forwards  over  and  under  the  artery. 
At  the  lower  border  of  the  digastric  muscle  the  hy|)Oglossal  lies  over  the 
vessel,  and  near  the  ending  the  ramifications  of  the  facial  nerve  an^  »u|)er- 
fioial  to  it.  Three  nerves  lie  beneath  it :  beginning  l>elow,  the  small  ex- 
t<^rnal  laryngeal ;  a  little  higher,  the  8upt*rior  laryngeal ;  and  near  the  base 
of  the  jaw,  the  glosso-pharyngeal. 

The  branches  of  the  external  carotid  are  numerous,  and  are  classed  into 
an  anterior,  j)osterior,  and  ascending  set.  Tlie  anterior  set  comprise 
branches  to  the  thyroid  body,  the  tongue,  and  the  face,  viz.,  sujierior  thy- 
roid, lingual,  and  faciid  arteries.  In  the  |)osterior  set  are  the  occipital 
and  posterior  auricuhir  branches.  And  the  jiscending  set  include  the  as- 
cending pharyngeal,  tem[)oral,  an<l  internal  maxillary  arteries.  Besides 
these,  the  carotid  gives  other  branches  to  the  sterno-mastoid  muscle  and 
the  imrotid  gland. 

The  origin  of  the  branches  of  the  carotid  may  1m»  altennl  by  their  closer 
aggregation  on  the  tnink.  The  usual  iiuml)er  may  be  diminished  by  two 
or  more  uniting  into  one ;  or  the  number  may  be  increased  by  some  of  tlie 
8econdary  offsets  being  transferred  to  the  fwirent  trunk. 

Directions,  All  the  branches,  except  tlu^  ascending  ])haryngeal,  lingual, 
and  internal  maxillar}',  may  be  now  examined ;  but  those  three  will  be 
described  afterwards  with  the  regions  they  occujiy. 

The  superior  thyroid  artery  {e)  arises  near  the  ccimu  of  the  os  hyoidrs, 
and  i«i8scs  beiu*ath  the  ouio-hvoid,  stcrno-livoid,  and  sterno-tlivroid  nms- 
ch^  to  the  thvroid  body,  to  which  it  is  distribntiMl  on  tlu*  anterior  juspeot. 
This  firtery  is  suf)erficial  in  the  anterior  triangle,  and  furnislu^s  offsets  to 
the  lowest  constrictor  and  the  muscle  beneath  whi<*Ii  it  lies,  in  addition  to 
the  following  named  branches  : — 

n.  The  hyoid  branch  is  very  inconsideni)»h'  in  size,  and  runs  inwards 
Indow  the  hyoid  Inme  :  it  supplies  the  muscles  attached  to  that  hone,  and 
anjisiomoses  with  the  vessel  of  the  op|>osite  sich*. 

h.  A  bnuich  for  the  sterno-mastoid  muscle  lies  in  front  of  the  sheath  of 
the  connnon  carotid  artery,  and  is  distributed  chiefly  to  the  nnisele  from 
which  it  takes  its  name. 

r.  The  laryngeal  branch  pierces  the  membrane  between  the  hyoid  hone 
and  the  thyroi<l  cartilage,  with  the  su|M*rior  laryngeal  nerve,  and  ends  in 
the  interior  of  the  hirynx. 

d.  A  small  crico-thyroid  branch  is  phiced  on  the  membrane  h(»tween  the 
cri(roid  and  the  thyroid  cartilage,  and  comnuniicates  with  the  corresponding 
artery  of  the  op|K)site  side,  forming  an  arch. 

The  superior  thyroid  rein  commences  in  the  hirvnx  and  the  thyroid 
iKMly,  and  crossi's  the  end  of  the  connnon  carotid  artery  to  open  into  the 
internal  jugular  vein. 

The  facial  artery  (y)  arises  above  the  lingual,  and  is  diivcted  upwards 
over  the  lower  jaw  to  the  face.  In  the  neck  the  artery  passes  beneath  the 
digastric  and  stvlo-hyoid  muscles,  and  is  afterwards  lodircd  on  the  sub- 
nuixillary  gland,  on  which  it  makes  a  sigmoid  turn.     Its  anatomy  in  the 
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faoe   has  boon  examined  (p.  40).     From  the  cervical  part  branches  are 
given  to  the  pharynx,  and  to  the  structures  below  the  jaw,  viz. : — 

a.  The  inferior  palatine  branch  ascends  to  the  pliarynx  lienc^th  the 
jaw,  passing  between  the  stylo-glosaus  and  stylo-pharyngeus  muscles,  and 
is  distributed  to  the  soft  (mlate,  after  furnishing  a  branch  to  the  tonsil. 
This  branch  frequently  arises  from  the  ascending  pharyngeal  artery. 

b.  The  tonsillar  branch  is  smaller  than  the  preceding,  and  piisscs  be- 
tween the  internal  i)terygoid  and  stylo-glossus  muscles.  Opi)osite  the  ton- 
sil it  perforates  the  constrictor  muscle,  and  ends  in  offsets  to  that  body. 

c.  Glandular  branches  are  supplied  to  the  submaxillary  gland  from  the 
part  of  the  artery  in  contact  with  it. 

d.  The  submental  branch  arises  near  the  inferior  maxilla,  and  courses 
forwards  on  the  mylo-hyoideus  to  the  anterior  belly  of  the  digastric  muscU', 
where  if  ends  in  offsets :  some  of  these  turn  over  the  jaw  to  the  chin  and 
lower  lip ;  and  the  rest  supply  the  muscles  between  the  jaw  and  the  hyoicl 
l)one — one  or  two  perforating  the  mylo-hyoideus  and  anastomosing  with 
the  sublinmial  arterv. 

The  facial  vein  (p.  40)  joins  the  internal  jugular.  In  the  cervical  |mrt 
of  its  course  it  n^ceives  branches  corresponding  with  the  offsets  of  the 
artery.     It  often  throws  itself  into  the  temporo-maxillary  trunk. 

The  occipital  artery  is  of  considerable  size,  and  is  destined  for  the  back 
of  the  head.  It  arises  from  the  carotid  opposite  the  facial  branch,  near 
the  lower  border  of  the  digastric  muscle,  and  ascends  to  the  inner  part  of 
the  mastoid  proc(?ss  of  the  temjwral  Ijone.  Next  it  turns  horizontally 
backwards  on  the  occipital  bone,  passing  above  the  transverse  process  of 
the  atlas  ;  and  finally  becomes  cutaneous  near  the  middle  line  (p.  21).  In 
the  neck  this  artery  passes  beneath  the  digastric  muscle  and  a  part  of  the 
parotid  gland ;  and  crosses  over  the  internal  carotid  artery,  the  jugular 
vein,  and  the  spinal  accessory  and  hypoglossal  nerv(»s. 

The  only  ofl'set  from  the  artery  in  the  front  of  the  neck  is  a  small  poste^ 
rior  meningeal  branch:  this  tuscends  along  the  internal  jugular  vein,  and 
enters  the  skull  by  the  foramen  jugulare  (p.  30).  The  branches  at  the 
back  of  the  neck  will  be  afterwards  seen. 

The  occipital  vein  begins  at  the  back  of  the  head  (p.  21),  and  has  the 
same  course  as  the  artery ;  it  communicates  with  the  lateml  sinus  through 
the  mastoid  foramen,  also  with  the  diploic  veins,  and  coalesces  with  the  in- 
ternal (sometimes  the  external)  jugular  vein. 

The  posterior  auricular  artery  is  smaller  than  the  preceding  branch, 
and  takes  origin  above  the  digastric  muscle.  Between  the  ear  and  the 
mastoid  process,  it  divides  into  two  branches  for  the  ear  and  occiput  (p.  21). 

A  small  branch,  stylo-ma stoid  enters  the  foramen  of  the  same  name, 
and  supplies  the  tympanum  of  the  ear. 

The  vein  with  the  artery  receives  a  stylo  mastoid  branch,  and  terminates 
in  the  trunk  formed  by  the  temporal  and  internal  maxillary  veins. 

The  temporal  artery  (?)  is  in  direction  the  continuation  of  the  external 
carotid  trunk,  and  is  one  of  the  terminal  branches  of  that  artery.  As- 
cending under  the  parotid  gland  it  divides  on  the  temporal  fascia  into  an- 
terior and  jiosterior  branches,  about  two  inches  above  the  zygoma ;  these 
are  distributed  to  the  front  and  side  of  the  head  (p.  21).  The  trunk  of  the 
artery  gives  offsets  to  the  surrounding  parts,  viz. : — 

a.  Parotid  branches  are  furnished  to  the  gland  of  the  same  name. 
Articular  twigs  ai*e  supplied  to  the  articulation  of  the  lower  jaw ;   and 
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other  mtiMctilar  branches  enter  the  masseter.  Some  anterior  auricular 
offsets  are  distributed  to  the  pinna  and  meatus  of  the  external  ear. 

b.  The  transverse  facial  branch  quits  tlie  tem|)oral  artery  opix)site  the 
condyle  of  the  jaw,  and  is  directed  forwards  over  tlie  masseter  muscle 
(p.  41)  ;  on  the  side  of  the  face  it  supplies  the  muscles  and  integuments, 
and  anastomoses  with  the  facial  artery. 

e.  The  middle  temporal  branch  arises  just  above  the  zygoma,  and  pierces 
the  temporal  aponeurosis  to  enter  the  substance  of  the  temporal  muscle  :  it 
anastomoses  with  branches  of  the  internal  maxillary  artery. 

d,  A  small  branch  of  the  tem])onil  artery  is  likewise  found  between  the 
layers  of  the  temi)oral  &scia ;  this  anastomoses  with  an  offset  of  the  lachry- 
mal. 

The  temporal  rein  commences  on  the  side  of  the  head  (p.  21)  and  is  con- 
tiguous to  its  companion  artery.  Near  the  zygoma  it  is  joined  by  the 
middle  temporal  vein ;  next  it  receives  branches  which  are  com{)anions  of 
the  offsets  of  the  artery ;  and  it  ends  by  uniting  with  the  internal  maxil- 
lary vein. 

Directions,  The  lower  part  of  the  neck  will  not  be  used  again  for  some 
days,  so  that  the  dissector  may  stitch  together  the  flaps  of  skin,  when  he 
has  applied  salt  to  preserve  it. 


Section  VI. 

PTKRYGO-MAXILLARY  REGION. 


In  this  region  are  included  the  museles  superfieial  to  and  beneath  the 
ramus  of  the  lower  jaw,  together  with  the  articulation  of  that  bone.  In 
contact  with  the  muscles  (pterygoid)  beneath  tlie  jaw,  are  tlie  internal 
maxillary  bloodvessels,  and  the  inferior  maxillary  trunk  of  the  fifth  nerve. 

Dissection,  The  masseter  muscle,  which  is  su[)erfieial  to  the  bones,  has 
been  pjirtly  laid  bare  in  the  dissection  of  the  facial  nerve.  To  see  it  more 
fully  the  branches  of  the  facial  nerve,  and  the  transverse  facial  artery  should 
be  cut  through,  and  turned  backwards  off  the  face.  A  little  cleaning  will 
suffice  to  define  the  origin  and  insertion  of  the  muscle. 

Should  there  be  any  tow  or  cotton  wool  in  the  mouth  let  it  be  removed. 

The  MASSKTKU  (fig.  (),  '•)  is  partly  aponeurotic  at  the  upper  attachment. 
It  arises  from  all  the  lower  border  of  the  zygoumtie  arch,  extending  for- 
wards to  the  upper  jaw  ;  and  from  the  inner  surface  of  the  arch  by  fine 
fleshv  fibres.  Most  of  the  fibres  are  inclined  down  and  somewhat  back, 
and  are  inserted  into  the  outer  surface  of  the  coronoid  process,  ramus«and 
angle  of  the  lower  jaw  ;  but  a  few  are  fixed  into  the  contiguous  [)art  of 
the  body  of  the  bone  as  far  as  the  second  molar  tooth.  Some  of  the 
hinder  and  dee|»er  fibres  are  inclined  downwards  and  forwards  across  the 
others. 

The  lower  part  of  the  masseter  is  subcutaneous,  but  the  upper  is  partly 
concealed  by  the  parotid  gland  (socia  parotidis),  and  is  crossed  by  Sten- 
son's  duct,  and  by  the  transverse  facial  vessels  and  the  facial  nerve.  The 
anterior  border  projects  over  the  bucciuator  muscle,  and  a  (plant ity  of  fat 
resembling  that  in  the  orbit  is  found  beneath  it.     The  muscle  covers  the 
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ramus  of  the  jaw,  and  the  masseteric  branches  of  nerve  and  artery  enter- 
ing it  at  tlie  under  surface. 

Action.  It  raises  the  lower  jaw  with  the  internal  pterygoid  in  the  mas- 
tication of  the  food. 

Dissection.  To  lay  bare  the  temporal  muscle  to  its  insertion,  the  follow- 
ing dissection  may  be  made :  The  temporal  fascia  is  to  be  detached  from 
the  upper  border  of  the  zygomatic  arch,  and  to  be  removed  from  the  sur- 
face of  the  muscle.  Next,  the  arch  (A*  the  zygoma  is  to  be  sawn  through 
in  front  and  behind,  so  as  to  include  all  its  length  ;  and  is  to  be  thrown 
down  (without  being  cut  off)  with  the  masseter  muscle  still  attached  to  it, 
by  separating  the  fibres  of  that  muscle  from  the  nunus  of  the  jaw.  In 
detaching  the  masseter  muscle,  its  nerve  and  artery,  which  pass  through 
the  sigmoid  notch,  will  be  found. 

The  surface  of  the  temporal  muscle  may  be  then  cleaned ;  and  to  ex- 
pose its  insertion  and  deep  origin,  let  the  coronoid  process  be  sawn  off  by 
a  cut  passing  from  the  centre  of  tlie  sigmoid  notch  -nearly  to  the  last  molar 
tooth,  so  as  to  include  the  whole  insertion  of  the  muscle.  Before  sawing 
the  bone  let  the  student  find  and  separate  from  the  muscle  the  buccal  ves- 
sels and  nerve  issuing  from  beneath  it.  I.<astly,  the  coronoid  process  should 
be  raised  and  the  fat  remove<l,  in  order  that  the  lower  fibres  of  the  tem- 
poral muscle,  and  their  contiguity  to  the  external  pterygoid  close  below 
them,  may  be  observed. 

The  temporal  muscle  (fig.  18,  *)  takes  it«  origin  from  the  whole  of  the 
temporal  fossa  (p.  20),  reaching  up  to  the  semicircular  line  on  the  side  of  the 
skull,  and  downwards  to  the  crest  on  tiie  outer  aspect  of  the  great  wing  of 
the  sphenoid  bone.  From  this  extensive  attachment,  as  well  as  from  the 
fascia  over  it,  tiie  fibres  converge  to  a  superficial  tendon,  which  is  inserted 
into  the  inner  surface  of  tlie  coronoid  process,  as  well  as  into  a  groove  on 
the  same  process  which  reaches  from  the  apex  to  near  the  last  molar  tooth. 

Behind  the  posterior  bord(»r  of  the  tendon  are  the  masseteric  vessels  and 
nerve,  and  in  front  of  it  the  buccal  vessels  and  nerve  :  the  last  nerve  per- 
forates occasionally  some  of  the  fil)res  of  the  muscle. 

Action.  All  tiie  fibres  contracting  the  muscle  will  raise  the  mandible 
and  press  it  forcibly  against  the  upper  jaw  ;  but  the  hinder  fibres  may  re- 
tract the  lower  jaw  after  it  hius  been  moved  forwards  by  the  external  ptery- 
goid. 

Dissection.  For  the  dis[)lay  of*  the  pterygoid  muscles  (fig.  18),  it  will 
be  necessary  to  remove  a  piece  of  the  ramus  of  the  jaw.  But  the  greater 
part  of  the  temporal  muscle  is  to  he  first  detached  from  the  subjacent  bone 
with  the  handle  of  the  scalpel,  and  the  deep  temponil  vessels  and  nerves 
are  to  be  sought  in  its  fibres. 

A  piece  of  the  ramus  is  next  to  be  taken  away  by  sawing  across  the 
bone  close  to  the  condyle,  and  again  close  above  the  dental  foramen ;  and 
to  make  the  dental  vessels  and  nerve  in  contact  with  its  inner  surface 
secure*,  from  injury,  the  handle  of  the  scaljxil  may  be  inserted  between  them 
and  the  bone,  and  carried  downwards  to  their  entrance  into  the  foramen. 
The  masseteric  artery  and  nerve  are  liable  to  be  cut  in  sawing  the  bone ; 
should  the^e  be  divided,  turn  them  upwards  for  the  present,  and  afterwards 
tie  together  the  ends. 

After  the  loose  piece  of  bone  has  b(»on  remove<l,  and  the  subja(ient  parts 
freed  from  much  fat,  the  pterygoid  muscles  will  appear, — the  external  (') 
being  directed  outwards  to  the  condyle  of  the  jaw,  and  the  internal  ('), 
which  is  parallel  in  direction  to  the  masseter,  being  inclined  to  the  angle 
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of  tlie  jaw.  In  removing  lh«  fatty  tisBue,  the  student  must  he  caroful  not 
to  Uikc  away  the  thin  lateral  ligunient,  which  lica  on  the  internal  pterygoid 
muocle  beneath  the  ramus. 

Potilion  of  ctstelt.     CroMing  inwards   over   the   external    pterygoid 
muscle,  18  the  iiitemul  ttuxillury  artery,  which  diatributea  ofTaets  upwards 

Pig.  18.' 


'Die 


6  with  tlie  artury  i 


:    lur 


I  1m^  [ihiei'd   Ik'Hi'iiiIi  Hie   tnusele 
lilexifonn :  und   iiiity   be   taker 


Position  of  nerves.  M<Mt  of  the  bratiilieM  of  llie  inf<'rii>]-  niiixillary 
nerve  a|)|>ear  in  tliis  ilisMeelioii.  Tiliis,  issniii/  froin  lienealli  the  lower 
bonier  of  rlie  exiernal  prervgi.iil  an;  the  large  <leJitjil  iiiiil  gusml.irv  nervt-n. 
the  latter  U-ing  rhe  more  inivrnal  of  i)ie  two ;  and  .'oining  out  Ix-liiiid  Hie 
joint  of  (he  jaw  i»  the  aurieido.ti'm|ionLl  iicrvi-.  A|i|«']ii-i]ig  between  the 
upper  border  of  the  tiiiiseh;  aurl  [Iii;  ciiiriiiiin.  iin'  tlii'  sitiall  niii.-'si'ti-rtc'  and 
deep  teiniHiral  nerves.  The  biicenl  bnineli  >>\'  the  m-rve  piTfonite-  llie  Hbi-es 
of  the  same  muscle  n.'ur  tlie  inner  utliu-hmeiit.  Itniiiebes  of  the  above;. 
mentioned  artery  aceomjmny  tln'  iiervrs.  Coursing  along  llie  pO'.li^rior 
part  of  the  upiier  jaw,  is  the  small  [Mtwrerior  denial  nerve  with  an  artery. 

Iteiween  the  jaws  is  the  whiti;<h  iiarmw  hand  of  rlie  ptery^ii-iiiaxillary 
ligament,  to  wbiub  the  hue(^inaiur  and  superior  conHlrielor  muscles  are 
connected. 

The  EXTEitNAL  PTEiiYCOiD  M LS(  i-K  (fig.  !«,')  extends  almost  linriTon- 
tally  from  the  zygomatic  fossa  to  llie  neck  of  the  lower  juw,     lis  vrii/iu  is 


90  DISSECTION    OF    THE    PTERYGOID    REGION. 

from  the  outer  surface  of  the  great  wing  of  the  sphenoid  bone  below  the 
crest,  and  from  the  outer  surface  of  the  external  pterygoid  plate.  The 
fibres  are  directed  outwards  and  somewhat  backwards,  those  attached  to 
the  upper  margin  of  the  spheno-maxillary  fissure  forming  at  first  a  separate 
bundle,  and  are  inserted  into  the  hollow  in  front  of  the  neck  of  the  lower 
jaw  bone,  and  into  the  interarticular  fibro-cartilage  of  the  joint. 

Externally  the  pterygoid  is  concealed  by  the  t<miporal  muscle  and  the 
lower  jaw,  and  tlie  internal  maxillary  artery  lies  on  it.  By  the  deep  sur- 
face it  is  in  contact  with  the  inferior  maxillary  nerve,  with  a  plexus  of 
veins,  and  with  the  internal  lateral  ligament  of  the  joint  of  tiie  jaw.  The 
parts  in  contact  with  the  borders  of  the  muscle  have  been  enumerated 
before. 

Sometimes  the  slip  of  the  muscle,  which  is  attached  to  the  margin  of  the 
spheno-maxillary  fissure  and  the  root  of  the  external  pterygoid  plate,  is 
described  as  a  separate  head  with  an  insertion  into  the  interarticular  car- 
tilage. 

Action.  If  both  muscles  act  the  jaw  is  moved  forwards,  so  that  the 
lower  dental  arch  is  place<l  in  front  of  the  upper,  and  the  grinding  teeth 
are  rubbed  together  in  an  antero-posterior  direction.  In  order  that  the 
lower  front  teeth  may  be  able  to  pass  the  others  the  jaw  is  depressed. 

One  muscle  contracting  (say  the  right),  the  condyle  of  the  same  side  is 
drawn  inwards  and  forwards,  and  the  grinding  teeth  of  the  lower  jaw  are 
moved  horizontally  to  the  left  across  those  of  the  upper.  By  the  alternate 
action  of  the  two  muscles  the  trituration  of  the  food  is  effected. 

The  INTERNAL  PTERYGOID  MUSCLE  (fig.  18, ')  is  nearly  parallel  to  the 
ramus  of  the  jaw,  and  its  fibres  are  longer  than  those  of  the  preceding 
muscle.  Arising  in  the  pterygoid  fossa,  and  chiefly  from  the  inner  sur- 
face of  the  external  pterygoid  plate,  the  muscle  is  further  attached  below, 
outside  the  fossa,  to  the  outer  surface  of  the  tuberosity  of  the  palate  bone, 
and  to  the  tuberosity  of  the  upper  jaw  bone.  The  fibres  descend  to  be 
inserted  into  the  angle,  and  into  the  inner  surface  of  the  ramus  of  the  jaw 
as  high  as  the  inferior  dental  foramen. 

On  the  muscle  are  placed  the  dentiU  and  gustatory  nerves,  the  dental 
artery,  and  the  internal  lateral  ligament  of  the  jaw.  The  deep  surface  is 
in  relation  below  with  the  superior  c(mstrictor,  and  at  its  origin  with  the 
tensor  palati  muscle. 

Action,  From  the  direction  and  attachment  of  the  fibres  the  muscle 
will  unite  with  the  masseter  in  elevating  the  jaw. 

Directions.  Before  proceeding  fiirtlier  in  the  dissection,  the  student 
may  learn  the  anatomy  of  the  articulation  of  the  lower  jaw. 

Temporo-m AXILLARY  ARTici'LATioN.  In  this  articulation  are  com- 
bined the  condyle  of  the  jaw  and  the  anterior  part  of  the  glenoid  fossa  of 
the  temjwral  l)one ;  but  the  o8s<'ous  vsurfaces  are  not  in  contiict,  for  a  piece 
of  fibro-cartilage  with  two  synovial  sjics  is  interposed  between  them.  The 
bones  are  retained  in  ap{x>sition  mostly  by  the  strong  muscles  of  the  lower 
jaw  ;  but  the  following  ligaments  serve  to  unite  them. 

Capsn/e,  This  is  a  thin  fibrous  tube  inclosing  the  bones,  and  is  wider 
above  than  below.  By  the  upper  end  it  is  fixed  around  the  articular 
surface  of  the  temporal  bone  in  front  of  the  Glaserian  fissure ;  and  it  is  in- 
serted below  around  the  condyle  of  the  lower  jaw.  Tiie  space  in  the 
interior  is  divided  into  two,  upper  and  lower,  by  a  piece  of  fibro-cartilage, 
which  is  united  to  the  capsule  by  its  circumference. 

The  external  lateral  is  a  short  ligamentous  band,  being  but  a  part  of  the 
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capsule,  which  is  attached  above  to  lh<'  tubt^rcle  at  the  root  nf  the  zygoma, 
ant)  betow  to  the  outer  aide  of  the  neck  nf  the  inlerior  maxilla. 

The  inttmal  lateral  tigamtnl  (Rft.  19,  ')  ia  a  long,  thin,  mcmbranouR 
band,  which  ia  not  in  vontuci  with  the  joint.  Su}H'riorly  it  ia  conncciei) 
lo  a  girojcction  inside  the  glenoid  Ibsmi,  whicii  conaiatu  of  the  Mfiinoiia  pro- 
cess of  the  sphenoid  and  the  vaginal  prociwa  of  the  tem)>ornl  Iwne, ;  and 
interiorly  it  ia  inserted  into  the  orifice  of  the  dental  canal  in  thi^  lower  jaw. 
The  ligament  lie«  between  the  jaw  and  the  internal  pterygoid ;  and  its 
origin  ie  concvaletl  by  the  external  pterygoid  muncle.  Bi'tween  the  liga- 
ment and  the  jaw  the  internal  muxillar}'  artery  interveneH. 

Fig.  19.  Fig.  20. 


Ditsfrtion.  Af'tiT  rlic  I'xIiTTml  litli'rul  li^'ami'iil  anil  tlii'  caiMule  of  the 
joint  have  Uvn  extimini'il,  an  inliTiirliciiliir  tiliro-cnriilagc,  with  u  liiilliiw 
above  and  below  it,  will  Ir-  expowcl  bv  tiikiii;.'  away  the  ciijisule  on  llie 
outer  side  (fig.  2n). 

The  intfrurliciilur  fibro-rnrtilage  (lig.  'UK  *)  i«  iiilniiled  lo  the  siiriiiers 
of  the  lioiii-M.  It  i^  elonguteil  tninxvei-ix-jy,  i^  iliiiiniT  in  the  ceiitri'  than  at 
the  margins,  anil  an  ajH-rtiirc  is  snim'linie!!  jiri'sciit  in  Itie  middle.  Tlie 
u]i|>cr  ."iirfuee  lits  into  ibc  glenoid  fossu,  being  eiiin'iivo-eiin > I'X  fnim  bi'lViri- 
buekwanls,  and  ih''  lower  is  nioiil<li-<i  <iii  llie  ronvexily  of  llie  I'liiidyli-  of 
the  jaw.  Ifv  Ibe  eircuinfi'n'iiei' it  is  eonneeHil  wilh  the  [■apuiile  mid  tlie 
exti-rnal  lateral  iigiimeni  ;  and  in  front  ihe  exlvrnal  pterygoid  niiiwU-  iit 
attached  to  it. 

Tbiii  intemrticiilar  \mi\  allows  greater  iVci-ilom  of  n)ovenu>nt  in  the  joint 
without  disloiration  ;  iliniinislii',4  ibe  injurious  eHi'el  of  preunn- ;  and  dcail- 
ens  the  sound  of  the  jaw  striliing  the  skull. 

Two  lynoviat  mmihraiiPi  an'  |>n'si'iit  in  the  iirtieiibition — one  iilwive, 
and  one  Mow  tbe  fibro-earlil.igi'.     Tlii!  lower  one  is  the  smaller  of  tin-  two. 

Another  Btnielun- — llie  tlffln.mitjrrt/nrt/  lii/amfiit  (fig.  2'1. ')  is  ihwiribed 
as  a  uniting  Imnd  to  thij'  urtii'iiliition.  It  is  u  pnH-ess  of  the  deep  cervical 
fascia,  which  exleniis  from  the  styloid  proei-ss  ti)  ibi-  hinder  part  of  the 
ntmuit  of  the  jaw  :  it  givis  attiii-hmi'nt  to  tbe  siylo-glo^sus  muscle,  and 
wiiaratca  the  jiaroiid  and  eubniaxillary  glands. 
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Articular  surfaces  of  the  hones.  The  lower  jaw  possesses  a  thin  narrow 
condyle,  which  is  elongated  transversely,  and  directed  backwards  and 
inwards. 

On  the  temporal  bone  is  a  narrow  deep  articular  hollow  (glenoid  fossa), 
which  is  lengthened  from  without  in,  and  is  placed  in  front  of  the  Glaserian 
fivssure.  In  front  of  this  is  a  prominence  of  bone  (transverse  root  of  the 
zygomatic  proce^),  which  is  convex  from  before  back  and  rather  hollowed 
from  side  to  side. 

Movements  of  the  joint.  This  condyloid  articulation  is  provided  with 
an  up  and  down,  a  to  and  fro,  and  a  lateral  movement. 

In  depressing  the  jaw^  as  in  opening  the  mouth,  the  articular  condyle 
moves  forwards  till  it  is  placed  under  the  convexity  at  the  fore  part  of  the 
articular  hollow,  but  the  interposed  concave  fibro-cartilage  gives  security 
to  the  joint.  Even  with  this  provision,  a  slight  degree  more  of  sudden 
motion  throws  the  condyle  off  the  prominence  of  the  temporal  bone  into 
the  zygomatic  fossa,  and  gives  rise  to  dislocation. 

In  this  movement  the  fore  and  lateral  parts  of  the  capsule  are  made 
tight ;  and  the  fibro-cartilage  is  drawn  forwards  with  the  condyle  by  the 
external  pterygoid  muscle. 

When  the  jaio  is  elevated  and  the  mouth  closed,  the  condyle  and  the 
fibro-cartilage  glide  back  into  the  glenoid  fossa.  In  this  position  the  jaw 
is  placed  in  the  state  of  greatest  security  against  dislocation. 

The  ligaments  and  the  surrounding  muscles,  which  were  stretched  in 
the  previous  movement,  are  then  set  at  rest. 

During  the  horizontal  motion  forwards  and  backwards  the  condyle  is 
moved  successively  to  the  front  and  back  of  the  temporal  articular  surface; 
and  the  lower  jaw  is  slightly  dei)re^sed,  in  order  that  the  fore  teeth  in  the 
up|>er  dental  arch  should  not  impede  those  of  the  lower. 

By  turns  the  front  and  bac^k  of  the  capsule  will  be  stretched;  and  the 
fibro-cartilage  always  follows  the  condyh?  of  the  jaw,  even  in  dislocation. 

Too  great  motion  forwards  will  be  prtjvented  by  the  coronoid  process  of 
the  jaw  striking  against  the  zygomatic  arch ;  and  that  backwards,  by  the 
meeting  of  the  condyle  and  the  auditory  process  of  the  os  temporis. 

Lateral  horizontal  movement  puts  the  jaw  first  to  one  side  and  then  to 
the  other.  When  the  jaw  is  forced  to  the  left  side,  the  right  condyle  sinks 
into  its  articular  hollow,  whilst  the  left  is  proj<?cted ;  and  the  grinding  teeth 
of  the  lower  dental  arch  are  moved  to  the  left  a(!ros8  those  of  the  upper. 
By  the  alternate  action  to  o|)|)Osite  8id(»s  the  food  is  triturated. 

The  inner  part  of  the  capsule  on  the  right,  and  the  outer  part  on  the 
left  side,  will  be  put  on  the  stretch  when  the  jaw  is  carried  to  the  left  of 
the  middle  line ;  and  the  opposite. 

With  old  edentulous  jaws  the  capsule  is  much  enlarged,  and  permits  the 
condyle  to  wander  bswjkwards  behind  the  Glas(.Tian  fissure.  Without  this 
provision  the  altered  lower  jaw  would  not  meet  the  upper  to  crush  the  food. 

Dissection,  The  condyle  of  the  jaw  is  next  to  be  disarticulated,  the 
external  pterygoid  muscle  being  still  uncut;  and  it  with  the  attached  mus- 
cle is  to  be  drawn  forwards  so  as  to  allow  the  iifth  nerve  to  be  seen.  Whilst 
cutting  through  the  joint  capsule,  tlui  dissector  must  be  careful  of  the 
auriculo-temi)oral  nerve  close  beneath  (fig.  21). 

On  drawing  forwards  the  pterygoid  muscle,  and  removing  some  fat,  the 
dissector  will  find  the  trunk  of  the  infei*ior  maxillary  nerve.  All  the  small 
muscular  branches  of  the  nerve  before  noted  should  be  tniced  to  the  trunk 
in  the  foramen  ovale  of  the  sphenoid  bone.     The  auriculo-temporal  branch 
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should  be  followed  backwards  with  care  behind  the  articulation,  and  the 
dental  antl  gustatory  nerves  beneath  the  muscle  should  be  cleaned.  The 
small  chonla  tymjMini  is  then  to  be  found  joining  the  jKwterior  i)art  of  the 
gustatory  nerve  near  the  skull. 

The  middle  meningeal  artery  is  to  be  sought  beneath  the  external  ptery- 
goid. Sometimes  the  trunk  oF  the  internal  maxilhiry  artery  lies  beneath 
that  muscle,  and  in  such  case,  it  and  its  branches  are  to  be  trwed  out. 

Tlie  INTERNAL  MAXILLARY  ARTERY  (fig.  17,  h)  is  ouc  of  the  terminal 
branches  of  the  external  ciirotid,  and  takes  a  winding  coui*se  beneath  the 
lower  jaw  and  the  tempond  muscle  to  the  spheno-maxillary  fossa,  where  it 
ends  in  branches  for  the  face,  the  interior  of  the  nose,  and  the  palate  and 
pharynx. 

At  first  the  artery  is  directed  inwards  Iwneath  the  jaw,  between  that 
bone  and  the  internal  latend  ligament  of  the  joint,  and  crosses  the  dental 
nerve.  Next,  the  vessel  winds  over  the  external  pterygoid  muscle,  Inking 
placed  between  it  and  the  temporal  muscle.  And  lastly,  the  artery  enters 
the  spheno-maxillary  fossa  between  the  proi'csses  of  origin  of  the  (»xternal 
pterygoid.  The  course  of  the  arttTy  is  sometimes  beneath,  inst<>ad  of  over 
the  external  pterygoid:  in  such  a  stiite  tlu»  artery  gains  the  spheno-maxil- 
lary fossa  by  coming  upwards  through  the  origin  of  the  muscle,*  as  in  the 
woodcut. 

The  branches  of  this  artery  are  very  numerous,  and  are  class<»d  into 
three  sets:  thus  one  set  arises  beneath  the  jaw;  another  between  the  mus- 
cles; and  another  in  the  s|)heiio-maxillary  fossa. 

Two  branches,  viz.,  the  inferior  dental  and  middle  meningeal,  leave  the 
internal  maxillary  artery  whilst  it  is  in  contact  with  the  ramus  of  the  jaw. 

The  inferior  dental  branch  descends  bctw(»en  the  internal  lat«»nd  liga- 
ment and  the  jaw,  and  eiitei*s  the  forarucii  on  the  inner  surfa<'<'  of  the  ramus, 
along  with  the  dental  nerve:  it  supi)lies  tlie  teeth,  and  ends  in  the  lower 
psirt  of  the  face. 

As  this  artery  is  about  to  enter  th<»  foramen  it  furnisli<*s  a  small  twig, 
fnylo'hyoid  branchy  to  the  muscle  of  that  name;  this  is  conducted  by  a 
gr(K)ve  on  the  inner  suHace  of  the  bone,  in  company  with  a  branch  from 
the  dental  nerv(%  to  the  superticial  surface  of  the  niylo-hyoid  muscle,  where 
it  anastomoses  with  the  suhnuMital  artery. 

The  great  menhigeal  artery  is  the  largest  branch,  and  arises  op|M>site 
the  preceding.  It  jvscends  beneath  the  external  i)terygoid  inuscle,  and 
(oftentimes)  between  the  roots  of  the  auriculo-temporal  nerve;  crossing 
the  internal  lateral  ligament,  it  enters  the  skull  through  the  foramen  spino- 
sum  of  the  sphenoid  bone.  When  in  the  skull  th(*  artery  aseends  to  the 
vertex  of  the  head,  and  supplies  the  bone  and  the  dura  mater  (p.  29). 
Befon;  the  meningeal  artery  enters  the  skull,  it  furnishes  the  following 
small  branches: — 

a.  The  tympanic  branrh  (inferior)  passes  into  the  tympainnn  through 
the  Ghtscrian  fissure,  and  is  distributed  lo  the  menibrana  tympani  and  that 
cavity. 

b.  A  deep  auricular  branch  arises  with  the  former  or  sejmrately  (Miters 
the  meatus  through  the  cartilage,  or  between  this  and  the  bone,  and  rami- 
fies in  the  meatus  iind  on  the  menibrana  tympani. 

c.  The  small  meningeal  branch  begins  near  the  skull,  and  courses  through 
the  foramen  ovale  with  the  inferior  maxillary  nerve;  it  ramifies  in  the 
dura  mater  in  the  middh*  fossii  of  the  skull. 

Another  small  bninch  s[)rings  from  the  dental  artery  or  the  internal 
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maxillary  trunk,  and  iiccompanying  the  gustatory  nerve,  ends  in  the  cheek 
an<l  the  mucous  membrane  of  the  mouth. 

The  branches  from  the  second  part  of  tlie  artery,  viz.,  whilst  it  is  between 
the  tem|)oralis  and  pterygoideus  externus  are  distributed  to  the  temporal, 
masseteric,  buccal,  and  pterygoid  muscles. 

The  deep  temporal  arteries  are  two  in  number  (anterior  and  posterior) ; 
and  eai^h  occupies  the  {^>art  of  the  temporal  fossa  indicated  by  its  name. 
They  a*^cend  lieneath  the  temjwral  muscle,  and  anastomose  with  the  super- 
ficial temponil  artery :  the  anterior  communicates,  through  the  malar  bone, 
with  branches  of  the  lachrymal  artery. 

When  the  parent  trunk  has  the  unusual  j)osition  beneath  the  pterygoid, 
the  anterior  branch  lies  under  that  muscle,  instead  of  over  it. 

The  masseteric  artery  is  directed  outwards  with  the  nerve  of  the  same 
name  behind  the  tendon  of  tiie  temporal  muscle ;  and  passing  through  the 
sigmoid  notch,  enters  the  under  surface  of  the  masseter  muscle.  Its 
branches  anastamose  with  the  other  offsets  to  the  muscle  from  the  external 
carotid  trunk. 

The  buccal  branch  quits  the  artery  ne^ir  the  up[)er  jaw,  and  in  the  un- 
usual position  of  the  artery  it  may  perfonite  the  fibres  of  the  pterygoid ; 
it  descends  beneath  the  coronoid  process  with  its  companion  nerve,  and  is 
distributed  to  the  buccinator  muscle,  the  cheek,  and  the  side  of  the  face, 
joining  the  branches  of  the  facial  artery. 

T\\\i pterygoid  branches  iiViiWixi^iivXvim  in  their  position;  whether  derived 
from  the  trunk  or  some  of  the  branches  of  the  internal  maxillary,  they 
enter  both  pterygoid  muscles. 

Of  the  branches  that  arise  from  the  artery  when  it  enters  the  spheno- 
maxillary fossa,  only  one,  tlie  superior  dental,  will  be  now  described.  The 
remainder  will  be  examined  with  the  su|Kirior  maxillary  nerve  and  Meckel's 
ganglion ;  they  are  infraorbital  (p.  105),  superior  palatine,  naso-palatine, 
vidian,  and  pterygo-palatine  (Skctiox  14). 

The  superior  ov  posterior  dental  bninch  takes  origin  near  the  top  of  the 
upper  maxilla,  and  descends  with  a  torfuous  course  on  the  outer  surface  of 
that  bone,  along  with  a  small  branch  of  tlie  su{)erior  maxillary  nerve.  It 
sends  twigs  into  the  foramina  in  the  l>one,  and  supplies  tlie  upper  molar 
and  bicuspid  teeth ;  but  some  external  offsets  are  furnished  to  the  gums. 
A  few  branches  reach  the  lining  membrane  of  the  antrum. 

The  INTERNAL  MAXILLARY  VEIN  receive  the  offsets  accompanying  the 
branches  of  the  artery  in  the  first  two  parts  of  its  course  :  these  veins  form  a 
plexus — pterygoid^  between  the  two  pterygoid  muscles,  and  in  part  be- 
tween the  temporal  and  external  pterygoid  muscles.  This  anastomosis 
communicates  with  the  alveolar  plexus ;  with  the  facial  vein  by  a  large 
branch  (anterior  internal  maxillary) ;  and  with  the  cavernous  sinus  in  the 
interior  of  the  skull,  by  veinules  that  pass  through  the  base  of  the  cranium. 

Escaping  from  the  plexus,  the  vein  accompanies  the  artery  to  the  paro- 
tid gland,  and  there  joins  the  superficial  temporal  vein, — the  union  of  the 
two  giving  rise  to  the  external  jugular.  Sometimes  this  common  vessel 
entei*s  the  internal  jugular  vein  (p.  42). 

The  INFERIOR  MAXILLARY  NERVE  (fig.  21)  is  the  largest  of  the  three 
trunks  arising  from  the  Gtisserian  ganglion  (p.  32).  It  leaves  the  skull 
by  the  foramen  ovale  in  the  sphenoid  bone,  and  divides  beneath  the  ex- 
ternal pterygoid  muscle  into  two  chief  pieces,  viz.,  an  anterior,  small,  moto- 
sensory  part ;  and  a  large,  posterior,  chiefly  sensory  portion. 
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Direetioiu.  Sltoulil  the  internal  maxillary  artery  obstruct  the  view  of 
the  nerve,  it  may  be  cut  through. 

The  BMALLKK  PART,  forme<l  mainly  by  im  coittribulion  from  the  trunk 
of  the  nerve,  receivoa  nearly  alt  the  fibrilB  of  llic  moior  root,  and  eiiile  in 
branches  for  Ihe  muscles  of  the  jaw,  viz.,  tem|ioral,  moeseter,  and  one  plery- 
gttid  ;  and  Ibr  the  muscle  of  iLe  cheek,  the  bucuinator. 


Fig.  21. 
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The  dri-p  temporal  branches  {')  are  fiiriii 
ti.'mporal  muKoh-.  Like  the  artt-rics.  lliey  u 
[>o»t4^rior,  and  course  iipiviiril.-i  lienciilh  ihe  I'Stcniid  pl'Ty 

The  poatrriur   liraach   is   llie  mnalli'sl,  mid   i"  citten  i 
nia!<^terin  niTve  ;  it  is  jilikcod  near  the  Iwii'k  iif  the  tfmji 

The  anterior  branrh  s[i[i[ilies  the  gi'eiiler  [hivi  of  thi;   i 
municHtes  sometimes  wiili  ilie  liucfiil  nervf. 

The  maitrtrric  branch  (')  riiki'S  a  linckwiinl  course  (it 
pleryi^oid  muscle,  and  rhnuigh  tlic  si^inioid  notch,  lo  the 
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The  branch  or  branches  lo  the  rrlirniil  pterffguid  S]irin;(  from  (lie  siimll 
part,  or  from  llie  buccal  nerve,  and  enter  the  under  siiriiicc  of  lis  iiiusch-. 

The  nerve  to  the  iiilfrmi/  pterygoid  arises  fnun  the  laiye  [uirt  of  the 
maxillary  trunk  eliwe  to  the  skull,  and  nuiy  be  folloive.l  brnealli  the  ujijier 
border  to  the  deep  surface  of  the  muscle;  it  will  be  learnt  in  the  dissection 
of  the  otic  gttn>tlion  (.Skctihn-  I4j. 

The  buccal  branch  ('),  loii^tT  and  larger  than  the  others.  pcHoriites  the 
external  pterygoid,  and  is  directed  inwards,  lieiiealii  the  conmoid  process 
to  the  suri'ace  of  the  biiecinalor,  where  il  ends  in  terminal  brunches.  As 
it  perforates  the  pterygoid  muscle  tilumenis  are  given  to  the  fleshy  sub- 
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stance;  and  after  it  has  passed  through  the  fibres  it  furnishes  a  branch  to 
the  temj)oral  muscle.  The  nerve  is  directed  towards  the  angle  of  the 
mouth,  supplying  the  integument,  the  buccinator  muscle,  and  the  lining 
mucous  membrane.  It  is  united  freely  with  the  facial  nerve,  the  two 
forming  a  plexus. 

The  LARGER  PART  of  the  inferior  maxillary  nerve  divides  into  three 
trunks — auriculo-temporal,  dental,  and  gustatory.  A  few  of  the  fibrils  of 
the  small  (motor)  root  are  applied  to  it,  and  are  conveyed  to  certain  mus- 
cles, viz.,  tensor  tympani,  circumflexus  palati,  pterygoideus,  intcmus,  my- 
lohyoideus,  and  digastricus. 

The  AURICULO-TEMPORAL  NERVE  (*)  separates  from  the  others  near 
the  btise  of  the  skull,  and  htis  commonly  two  roots.  Its  course  to  the  sur- 
face of  the  head  is  directed  first  backwards  beneath  the  external  pterygoid 
muscle,  as  far  as  the  inner  part  of  the  articulation  of  the  jaw ;  and,  then, 
upwards  with  the  temporal  artery  in  front  of  the  ear.  The  nerve  furnishes 
branches  to  the  surrounding  parts,  viz.,  the  joint,  the  ear,  and  the  parotid 
gland;  and  it  communicates  with  the  facial  nerve.  Its  ramifications  on 
the  head  are  described  at  page  23.  In  the  part  now  dissected  its  branches 
are  the  following: — 

a.  Branches  of  the  meatus  avditorius.  Two  offsets  are  given  to  the 
meatus  from  the  point  of  union  of  the  branches  of  the  facial  with  the 
auriculo-temporal  nerve,  and  enter  that  tube  between  the  cartilage  and 
bone. 

b.  Articular  branch.  The  branch  to  the  joint  of  the  jaw  arises  near 
the  same  spot  as  the  pn^ceding,  or  from  the  branches  to  the  meatus. 

c.  The  inferior  auricular  branch  supplies  the  external  ear  below  the 
meatus  auditorius:  it  sends  offsets  along  the  internal  maxillary  artery, 
which  communicates  with  the  sympathetic  nerve. 

d.  Parotid  branches.     These  small  filaments  ramify  in  the  gland. 

e.  Cotnmuni eating  braiiches.  Two  or  more  branches  around  the  ex- 
ternal carotid  arteiy  communicate  with  the  facial  and  sympathetic 
nerves. 

The  INFERIOR  DENTAL  (^)  is  the  largest  of  the  three  trucks  into  which 
the  inferior  maxillary  nerve  divides.  In  its  course  to  the  canal  in  the 
lower  jaw,  the  nerve  is  external  to  the  gustatory,  and  lies  at  first  beneath 
the  external  pterygoid  muscle;  it  is  afterwards  placed  on  the  internal 
pter}'goid,  and  on  the  internal  lateral  ligament  near  the  dental  foramen. 
After  the  nerve  enters  the  bone,  it  is  continued  forwards  beneath  the  teeth 
to  the  foramen  in  the  side  of  the  jaw,  and  ends  at  that  sjK)t  by  dividing 
into  an  incisor  and  a  labial  branch.  Only  one  muscular  offset  (mylo-hyoid) 
is  supplied  by  the  dental  nerve  before  it  enters  the  bone.  Its  branches 
are: — 

a.  The  mylo-hyoid  branch  arises  from  the  trunk  of  the  nerve  near  the 
dental  foramen,  and  is  continued  along  a  groove  on  the  inner  aspect  of  the 
ramus  of  the  jaw  to  the  cutaneous  surface  of  the  mylo-hyoideus,  and  to  the 
anterior  belly  of  the  digastric  muscle. 

b.  The  dental  branches  arise  in  the  bone,  and  supply  the  molar  and 
bicuspid  teeth.  If  the  bone  is  soft,  the  canal  containing  tiie  nerve  and 
artery  may  be  laid  open  so  as  to  expose  these  branches* 

c.  The  incisor  branch  continues  the  trunk  of  the  nerve  onwards  to  the 
middle  line,  and  furnishes  offsets  to  the  canine  and  incisor  teeth,  beneath 
which  it  lies. 

d.  The  labial  branch  (mental?)  (fig.  9,  ")  issues  on  the  face  beneath 
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the  depressor  of  the  an^le  of  the  mouth.  It  gives  hranches  to  the  muscles 
below  the  aperture  of  the  mouth,  and  communicates  with  the  facial  nerve ; 
but  the  greater  part  of  the  branch  is  directed  upwards  beneath  the  depressor 
labii  interioris,  and  is  distributed  on  the  inner  and  outer  surfaces  of  the 
lower  lip. 

The  inferior  dental  artery^  after  entering  the  lower  jaw,  has  a  similar 
course  and  distribution  to  the  nerve.  Thus  it  supplies  offsets  to  tlie  bone, 
dental  branches  to  the  molar  and  bicuspid  teetli,  and  ends  anteriorly  in  an 
incisor  and  a  labial  branch. 

The  incisor  branch  is  continued  to  tlie  symphysis  of  the  jaw,  where  it 
ends  in  the  bone:  it  lies  beneath  the  canine  and  incisor  teeth,  to  which  it 
furnishes  twigs. 

The  labial  branchy  issuing  by  the  labial  foramen,  ramifies  in  the  struc- 
tures covering  the  lower  jaw,  and  communicates  with  the  branches  of  the 
facial  artery. 

The  GUSTATORY  or  LINGUAL  NERVE  (')  is  the  remaining  trunk  of  the 
inferior  maxillary,  and  is  concealed  at  first,  like  the  others,  by  the  exter- 
nal pterygoid  muscle.  It  is  then  inclined  inwards  with  a  small  artery 
over  the  internal  pterygoid  muscle,  and  under  cover  of  the  side  of  the  jaw 
to  the  tongue.  The  remainder  of  the  nerve  will  be  seen  in  the  dissection 
of  the  submaxillary  region. 

In  this  course  under  the  jaw  the  nerve  does  not  distribute  any  branch 
to  the  parts  around,  but  the  following  communicating  branch  is  received 

The  chorda  tympani  is  a  branch  of  the  facial  nerve,  and  is  distributed 
to  the  tongue.  Escaping  from  the  tympanum  by  the  Gluserian  fissure, 
this  small  branch  (*)  is  applied  to  tlie  gustatory  nerve  at  an  acute  angle. 
At  the  point  of  junction  some  fibrils  communicate  witli  the  gustatory,  but 
the  greater  part  of  the  cliorda  tynipaui  is  conducttMl  along  that  nerve  to 
the  tongue. 

The  origin  of  the  nerve,  and  its  course  acros^s  the  tympanum  to  its  posi- 
tion beneath  the  external  pterygoid,  are  described  in  Skction  14. 


Section  VII. 

SUBMAXILLARY  KK(HON. 

The  submaxillary  region  is  situate  between  the  lower  jaw  and  the  hyoid 
bone.  In  it  are  contained  the  muscles  of  the  os  hyoides  and  tongue,  the 
vessels  and  nerves  of  the  tongue,  and  the  sublingual  and  submaxillary 
glands. 

Position,  In  this  dissection  the  jwsition  of  the  neck  is  the  same  as  for 
the  examination  of  the  anterior  triangle. 

Dissection.  If  any  fatty  tissue  has  been  left  on  the  submaxillary  gland, 
or  on  the  mylo-hyoid  muscle,  when  tlie  anterior  triangular  space  was  dis- 
secte<l,  let  it  be  taken  awav. 

The  submaxillary  gland  (fig.  10,  ")  lies  below  the  jaw  in  the  anterior 

part  of  the  space  limited  by  tJjat  bone  and  the  digastric  muscle.     Its  shape 

is  irregular,  and  the  facial  artery  winds  over  the  surface.     It  rests  on  the 

mylo-hyoideus,  and  sends  a  deep  process  round  the  posterior  or  free  bordei 

7 
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of  that  muscle.  In  front  of  it  is  the  anterior  belly  of  the  digastric ;  and 
behind  is  the  stylo-maxilhiry  h'gament  separating  it  from  the  parotid. 
Occupying  a  iK)sition  somewhat  below  the  side  of  the  jaw,  the  gland  is 
very  near  the  surface,  being  covered  only  by  the  integuments  and  pla- 
tysma,  and  the  deep  fascia. 

In  structure  the  submaxillary  resembles  the  parotid  gland  (p.  42) ;  and 
its  duct — duct  of  Wharton — issuing  from  the  deep  process,  extends  beneath 
the  mylo-hyoid  muscle  to  the  mouth. 

Dissection,  To  see  the  mylo-hyoid  muscle,  detach  the  anterior  belly 
of  the  digastric  from  the  jaw^,  and  dislodge  without  injury  the  submaxillary 
gland  from  beneath  the  bone. 

The  MYLO-HYOID  MUSCLE  (fig.  33, ')  is  triangular  in  shape,  with  the 
base  at  the  jaw  and  the  apex  at  the  hyoid  bone,  and  unites  along  the 
middle  line  with  its  fellow  of  the  opposite  side.  It  arises  from  the  mylo- 
hyoid ridge  on  the  inner  surface  of  the  lower  jaw  as  far  back  as  the  last 
molar  tooth ;  and  is  inserted  into  the  middle  of  the  body  of  the  os  hyoides, 
as  well  as  into  a  centnil  tendinous  bund  between  that  bone  and  the  jaw.  - 

On  the  cutaneous  surface  lie  the  digastric  muscle,  and  the  submaxillary 
gland,  the  facial  artery  with  the  submental  offset,  and  its  own  branch  of 
nerve  and  artery.  Its  fibres  are  frequently  deficient  near  the  jaw,  and 
allow  the  next  muscle  to  be  seen.  Only  the  posterior  border  is  unattached, 
and  round  it  a  piece  of  the  submaxillary  gland  winds.  The  parts  in  con- 
tact with  the  deep  surface  of  the  muscle  will  be  perceived  after  the  under- 
mentioned dissection  has  been  made.  « 

Action,  The  lower  jaw  being  fixed  the  muscle  approaches  the  os  hyoides 
to  the  jaw,  enlarging  the  pharynx  preparatory  to  swallowing. 

With  the  hyoid  bone  immovable,  the  mylo-hyoideus  can  help  in  de- 
pressing the  jaw,  and  opening  the  mouth. 

Dissection,  To  bring  into  view  the  muscles  beneath  the  mylo-hyoid, 
and  to  trace  the  vessels  and  nerves  to  the  substance  of  the  tongue  (as  in 
figure  23),  the  student  should  first  divide  the  facial  vessels  on  the  jaw, 
and  remove  them  with  the  superficial  part  of  the  submaxillary  gland;  but 
he  should  be  careful  to  leave  the  deep  part  of  the  gland  which  turns  be- 
neath the  mylo-hyoideus,  because  the  small  submaxillary  ganglion  is  in 
contact  with  it.  Xext  he  should  cut  through  the  small  branches  of  ves- 
sels and  nerve  on  the  surface  of  the  mylo-hyoideus ;  and  detaching  that 
muscle  from  the  jaw  and  its  fellow,  should  throw  it  down  to  the  os  hyoides, 
but  without  injuring  the  genio-hyoid  muscle  beneath  it. 

Afterwards  the  bone  is  to  be  sawn  through  on  the  right  side  of  the 
muscles  attached  to  the  symphysis,  the  soft  parts  covering  the  lower  jaw 
having  been  previously  cut.  The  side  of  the  jaw,  which  will  then  be 
loose  (for  the  ramus  of  the  bone  has  been  sawn  before),  is  to  be  raised  to 
see  the  parts  benejith,  and  it  may  be  fastened  up  out  of  the  way  with  a 
stitch ;  but  it  should  not  be  detached  from  the  mucous  membrane  of  the 
mouth. 

The  apex  of  the  tongue  is  to  l>e  now  pulled  well  out  of  the  mouth  over 
the  upi)er  teeth,  and  fastened  with  a  stitch  to  the  septum  of  the  nose, 
whilst  the  left  half  of  the  jaw  is  to  be  drawn  down  forcibly  with  hooks. 
The  scalpel  should  be  then  passed  from  below  upwards  Ijetween  the  sawn 
surfaces  of  the  bone,  for  the  purjK)se  of  dividing  a  strong  band  of  the 
mucous  membrane  of  the  mouth;  and  it  should  be  carried  onwards  along 
the  middle  line  of  the  tongue  to  the  tip. 

By  means  of  a  stitch  the  os  hyoides  may  be  fastened  down,  to  make 
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tight  the  muscular  fibres.  All  the  fat  and  areolar  tissue  are  to  be  removed, 
and  in  doing  this  the  student  is  to  take  care  of  the  Whartonian  duct ;  of 
the  hypoglossal  nerve  and  its  branches,  which  lie  on  the  hyo-glossus  mus- 
cle, and  es{)ecially  of  its  small  offset  juscending  to  the  stylo-glossus  mus- 
cle ;  also  of  the  gustatory  nerve  nearer  the  jaw.  Between  the  gustatory 
nerve  and  the  deep  [)art  of  the  submaxillary  gland  the  dissector  should 
seek  the  small  submaxillary  ganglion  (smaller  than  a  pin's  head),  with 
its  offsets;  and  should  endeavor  to  separate  from  the  trunk  of  the  gustatory 
the  small  chorda  tympani  nerve,  and  to  define  the  offset  from  it  to  the 
submaxillary  ganglion. 

At  the  hinder  l>order  of  the  hyoglossus  clean  the  lingual  vessels,  the 
stylo-hyoid  ligament,  and  the  glosso-pharyngeal  nerve,  all  passing  l>eneath 
that  muscle;  and  at  the  anterior  border  find  the  issuing  ranine  vessels 
which,  with  the  gustatory  and  hypoglossal  nerves,  are  to  be  traced  on  the 
under  surface  of  the  tongue  to  the  tip. 

Parts  beneath  mylo-hyoideus  (fig.  23).  The  relative  position  of  the 
objects  brought  into  view  by  the  ste|)8  of  the  previous  dissection,  is  now 
apparent: — Extending  from  the  cornu  of  the  hyoid  bone  to  the  side  of  the 
tongue  is  the  hyo-glossus  muscle,  whose  fibres  are  crossed  8U|)eriorly  by 
tboae  of  the  stylo-glossus.  On  the  hyo-glossus  are  placed,  from  below 
upwards,  the  hypoglossal  nerve,  the  Whartonian  duct,  and  the  gustatory 
nerve,  the  latter  crossing  the  duct ;  and  near  the  inner  border  of  the  mus- 
cle the  two  nerves  are  united  by  branches.  Beneath  the  same  muscle  lie, 
from  below  upwards,  the  lingual  artery  with  its  vein,  the  stylo-hyoid 
ligament,  and  the  glosso-pharyngeal  nerve.  Above  the  hyo-glossus  is  the 
mucous  membrane  of  the  mouth,  with  the  sublingual  gland  attached  to  it 
in  front,  and  some  fibres  of  the  superior  constrictor  muscle  covering  it 
behind  near  the  jaw. 

Between  the  chin  and  the  os  hyoides,  along  the  middle  lino,  is  situate 
the  genio-hyoid  muscle  ;  and  larger  and  deepor  than  it  is  a  fan-shaped 
muscle,  the  genio-hyo-glossus.  Along  the  outer  sid<*  of  the  last  nuiscle  lie 
the  ranine  vessels ;  and  a  sublingual  branch  for  the  gland  of  the  same 
name  springs  from  the  lingual  artery  at  the  inner  border  of  the  hyo-glos- 
sus. On  the  under  surface  of  the  tongu(N  n('ar  the  margin,  lies  the  gus- 
tatory nerve ;  and  in  the  fibres  of  the  genio-hyo-glossus  runs  the  hypo- 
glossal nerve. 

The  IIV0-GL09SUS  musclk  (fig.  22,  ^)  is  thin  and  somewhat  8(|uare  in 
shape.  The  muscle  arises  fmm  the  lateral  part  of  the  body  of  the  os 
hyoides  (basio-glossus),  and  from  all  the  great  cornu  of  the  same  bone 
(cerato-glossus).  The  two  pirces  form  a  thin  sheet,  and  enter  the  back 
part  and  side  of  the  tongue  ;  they  will  be  seen  afterwards  to  mingle  with 
fibres  of  the  palato-  and  stylo-glossus.* 

The  parts  in  contiict  with  the  surfaces  of  the  hyo-glossus  have  boon 
already  enumenited  ;  and  beneath  the  muscle  also  are  portions  of  the 
genio-hyo-glossus  and  middle  constrictor.  Along  the  anterior  border  is 
the  genio-hyo-glossus  mu-^cle. 

Action.  When  the  tongue  is  at  rest,  the  muscle  can  bring  that  organ 
to  the  fioor  of  the  mouth,  drawing  down  the  sides  and  giving  a  rounded 

'  A  third  part  (rliondrn-rjlossns)  is  distinct  from  theotlnTS,  and  is  not  disse('t*»d  ; 
it  ends  on  the  iipjx'r  surfan*  of  the  tongue  near  the  nK)t.  For  further  details  re- 
sjMH^iiij^  the  anatomy  of  this  and  the  other  lingual  muscles,  reference  is  to  be  made 
to  the  dissection  of  the  tongue,  Skition  15. 
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Fig.  22. 


form  to  th<!  dorsum  ;  but  if  the  tongue  is  protruded  from  the  mouth,  the 
fibres  will  retract  it  into  that  cavity. 

If  the  tongue  is  fixed  against  the  roof  of  tlie  mouth  by  other  mus- 
cles, even  though  the  lower  jaw  is  dejiressed,  this  muscle  wHh  the  genio- 
hyo-glo88us  will  elevule  the  08  hyoides,  and  allow  swallowing  to  take 
place. 

The  STTLO-GL093US  (fig.  22, ')  is  a  slender  muscle,  whose  attachmenU 
are  expressed  by  its  name.  Ariting  from  the  styloid  process  near  the 
apex,  and  from  the  stylo-maxillary  ligament,  the  muscle  is  continued  for- 
waiMia  to  the  side  of  the  tongue.  Here  it  gives  fibres  to  the  dorsum,  and 
turning  to  the  under  surface,  extends  to  the  tip  of  the  tongue.  Beneath 
the  jaw  this  muscle  is  crossed  by  the  gustatory  nerve, 

Action.  Both  muscles  will  raise  the  back  of  the  tongue  against  the 
roof  of  the  mouth,  but  if  the  tongue  is  protruded  they  will  restore  it  to  the 
cavity. 

One  muscle  can  direct  the  point  of  the  tongue  towards  its  own  side  of 
the  mouth. 

The  OENio-HYOiD  MUSCLE  (fig.  22,  •)  arises  from  the  lower  of  the  two 
lateral  tubercles  on  the  inner  aspect  of 
the  symphysis  of  the  jaw,  and  is  t'n* 
lerted  into  the  middle   of  the    hyoid 

Covered  by  the  mylo-hyoideus,  this 
muscle  rests  on  the  genio-hyo-glossus. 
The  inner  border  touches  the  muscle  of 
tlie  opposite  side,  and  the  two  are  often 

Action.  As  long  as  the  mouth  is 
shut  it  raises  the  hyoid  bone ;  but 
acting  from  the  os  hyoides,  and  the 
closers  of  the  mouth  being  relaxed,  it 
can  depress  the  jaw  and  open  the 
mouth. 

The  GENIO-HTO-GI.OSSDS  (fig.  22,') 
is  the  largest  muscle  of  this  region ;  it 
has  a  triangular  form,  with  the  apex 
at  the  jaw,  and  the  base  at  the  middle 
line  of  the  tongue.  It  takes  origin 
from  the  upper  tubercle  behind  the 
symphysis  of  the  jaw.  From  this  spot 
the  fibres  radiate,  the  posterior  passing 
downwards  to  their  ituertion  into  the 
body  of  the  hyoid  bone,  the  anterior 
forwards  to  the  tip  of  the  tongue,  and  the  intermediate  to  the  tongue  from 
root  to  point. 

Lying  along  the  middle  of  the  tongue,  it  is  in  contact  with  its  fellow. 
The  lower  border  of  the  muscle  corresponds  with  tlie  genio-hyoidcus,  and 
the  upper  with  the  frienum  linguce.  On  its  outer  side  are  the  ranine  ves- 
sels, and  the  hyo-glossus  muscle  ;  and  the  hypoglossal  nerve  perforates  the 
posterior  fibres, 

Action.  By  the  simultaneous  action  of  alt  the  fibres  the  tongue  is 
depressed  in  the  floor  of  the  mouth,  and  hollowed  along  the  middle.  But 
different  parts  of  the  muscle  are  thought  to  have  difiterent  uses  when  they 
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act  from  the  jaw : — Thus  the  fihres  uttAched  to  the  os  hyoides  advance 
and  fix  that  bone  before  swallowing ;  the  hinder  tongue  fibres  raise  the 
root  of  the  tongue  and  protrude  the  tip,  and  the  anterior  then  turn  down 
the  tip  of  the  tongue  over  the  teeth. 

When  the  mouth  is  open  swallowing  can  be  performed  if  the  tongue  is 
fixed  against  the  teeth  and  roof  of  the  mouth,  because  this  muscle  and  the 
hjo-glossus  can  then  raise  the  hyoid  bone. 

The  lingual  artery  {fig.  17,/),  arises  from  the  external  carotid  between 
the  superior  thyroid  and  facial  branches.  At  first  it  is  directed  inwards 
above  the  os  hyoides,  and  then  upwards  beneath  the  hyo-glossus  to  the 
under  part  of  the  tongue  (fig.  23) ;  it  ends  at  the  anterior  border  of  that 
muscle  in  the  sublingual  and  ranine  branches.  Near  the  hyo-glossus  the 
artery  is  crossed  by  the  ninth  nerve,  and  by  the  digastric  and  stylo-hyoid 
muscles.  Beneath  the  hyo-glossus,  the  vessel  rests  on  the  middle  con- 
strictor and  genio-hyo-glossus  muscles,  and  is  below  the  level  of  the  glosso- 
pharyngeal nerve.     Its  branches  are  these  : — 

a.  A  small  hyoid  branch  is  distributed  on  the  upper  lK)rder  of  the  os 
hyoides,  supplying  the  muscles  ;  it  anastomoses  with  its  fellow  of  the  oppo- 
site side,  and  with  the  hyoid  branch  of  the  superior  thyroid  artery  of  the 
same  side. 

b.  A  branch  to  the  dorsum  of  the  tongue  arises  beneath  the  hyo-glossus 
muscle,  and  ascends  to  supply  the  substiince  of  the  tongue  and  the  tonsil. 
The  fibres  of  the  hyo-glossus  must  l>e  divided  to  see  it. 

c.  The  subh'ngnal  branch  springs  from  the  final  division  of  the  artery 
at  the  edge  of  the  hyo-glossus,  and  is  directed  outwards  to  the  gland  of  the 
same  name.  Some  ofi'sets  supply  the  gums  and  the  contiguous  muscles, 
and  one  continues  behind  the  incisor  teeth  to  join  a  similar  artery  from 
the  other  side. 

d.  The  ranine  branch  ([))  is  the  ttTminal  part  of  tlu*  lingual  artery,  and 
extends  forwards  along  tin*  ()ut<*r  side  of  tlu*  genio-hyo-glossus  to  the  tip 
of  the  tongue  where  it  en«ls.  Muscular  otlsets  are  furnislM'd  to  the  sub- 
stance of  the  tongue*  of  the  same  side.  This  artery  lies  along  the  frienum 
linguie,  but  is  iinbe(Me«l  in  the  muscular  fibres. 

The  lingual  i^ein  commences  on  both  the  u|>pcr  and  untler  surfaces  of 
the  tongue.  It  lies  with  its  comi)anion  artery,  and  ends  in  the  internal 
jugular  vein. 

The  Gi'STATouv  or  mn(U'al  nkrve  (fig.  23,  ^)  luis  been  followed  in 
the  pterygo-maxillary  region  to  its  passage  between  the  ramus  of  the 
lower  jaw  and  the  internal  pterygoid  muscle  (p.  97).  In  this  dissection 
the  nerve  is  inclin<Ml  forwards  to  the  side  of  th(*  tongue,  across  the  mucous 
membnine  of  the  mouth  and  the  origin  of  the  sujierior  constrictor  muscle, 
and  above  the  deep  part  of  the  submaxillary  gland.  Ljistly,  it  is  din^cted 
across  the  AVhartonian  duct,  and  along  th(?  side  of  the  tongue  to  the  apex. 
Branches  are  furnished  to  the  surrounding  parts,  thus  : — 

Two  or  more  offsets  connect  it  with  the  submaxillary  ganglicm,  near  the 
gland  of  that  name. 

Farther  forwards  branches  d<'scend  on  the  hyo-jjrlossus  to  unite  in  a  kind 
of  plexus  with  twigs  of  the  hypoglossal  nerve. 

Other  filaments  are  supplied  to  the  mucous  membrane  of  the  mouth,  the 
gums,  and  the  sublingual  gland. 

Lastly,  the  branches  for  the  tongue  ascend  through  the  muscular  sub- 
stance, and  are  distributed  to  the  conical  and  fungiform  papilhe. 

The  submaxillary  ganglion   (fig.    23,   *)   resembles  the  other  ganglia 
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connected  with  the  three  trunks  of  the  fifth  nerve,  i 
senaory,  motory,  and  Bynipatiietic  nerves.  It  is  amalier  in  size  than  the 
lenticular  ganglion,  ia  BometimeB  ratiier  red,  and  'n  placed  above  the  deep 
procesB  of  the  submaxillary  gland.  Offsete  proceed  upwards  to  connect  it 
with  other  nerves  ;  and  from  the  lower  part  arise  the  branches  to  the  ad- 
jacent structures. 

Connection  vnik  nervei — rooli.     Two  or  three  branches,  in  the  form  of 
loops,  pass  from  the  ganglion  to  the  gustatory  nerve.     At  the  posterior 

Fig.  23. 
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part  the  ganglion  is  further  joined  by  an  offset  from  the  chorda  tympani 
(of  the  facial  nerve)  which  lies  in  contact  with  the  gustatorjr.  And  its 
sympathetic  branch  comes  from  the  nerves  around  the  facial  artery. 

Branchet.  From  the  lower  part  of  the  ganglion  five  or  six  branches 
descend  to  the  substance  of  the  submaxillary  gland  ;  and  from  the  anterior 
pari  other  filaments  are  furnished  to  the  mucous  membrane  of  the  mouth 
and  the  Whartonian  duct. 

Chorda  tympani.  Joining  the  gublalory  above  by  fibrils  (p.  97),  it  is 
applied  to  the  back  of  that  nerve  till  near  the  tongue,  and  can  be  easily 
separated  from  it ;  but  beyond  that  point  it  enters  amongst  the  fibres  of 
the  gustatory  nerve  and  is  conveyed  to  the  tongue.  Near  the  submaxil- 
lary gland  an  ofiiiet  is  sent  to  the  submaxillary  ganglion. 

The  HVP0-GL08SAL  or  ninth  nerve  (fig.  23,  ')  in  the  submaxillary 
region  lies  on  the  hyo-glossus  muscle,  being  concealed  by  the  mylo- 
hyoideus :  but  at  the  inner  border  of  the  hyo-glossus  it  enters  the  fibres 
of  the  genio-hyo-glosaus.  and  is  continued  along  the  middle  Jine  of  the 
tongue  to  the  tip. 

Braaehei.  On  the  hyo-glossus  the  ninth  nerve  furnishes  branches  to 
the  muscles  of  the  submaxillary  region,  except  the  mylo-hyoid  and  the 
digastric,  viz.,  to  the  hyo-glossus,  stylo-gloss  us,  genio-hyoideus,  and  genio- 
hyo-glossus.  Further,  some  ofiseta  communicate  with  the  gustatory  nene 
on  the  hyo-glossus. 

Along  the  middle  of  the  tongue  the  nerve  sends  upwards  long  filaments 
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which  supply  the  muscular  structure,  and  communicate  with  the  gustatory 
nerve. 

The  glosMO'pharyngeal  cranial  nerve  (fig.  23,  *),  issuing  between  the 
two  carotid  arteries,  courses  over  tlie  stylo-pharyngeus  and  the  middle 
constrictor  of  the  pharynx,  and  ends  under  the  hyo-glossus  in  brandies  for 
the  tongue.     See  Dissection  of  the  Tongue. 

The  duct  of  the  $uhmaxiUary  gland  (fig.  23,  '),  Wliarton's  duct,  issues 
from  the  deep  part  of  the  glandular  mass  turning  round  the  border  of  the 
mylo-hyoid  muscle.  It  is  about  two  inclies  in  length,  and  is  directed  up- 
wards on  the  hyo-glossus  muscle,  and  beneath  the  gustatory  nerve,  to 
open  on  the  side  of  the  fnenum  linguae  in  the  centre  of  an  eminence  :  its 
opening  in  the  mouth  will  be  seen  if  a  bristle  be  (uissed  along  it.  The  duct 
has  a  thin  wall,  and  consists  externally  of  a  fibrous  layer  with  much  elastic 
tissue  and  a  few  pale  muscular  fibres,  and  internally  of  a  mucous  lining 
with  flattened  epithelium. 

The  deep  \mxi  of  the  submaxillary  gland  extends  along  the  side  of  the 
duct,  reaching  in  some  instances  the  sublingual  gland. 

The  sublingual  gland  (fi^.  23,  ^)  is  somewhat  of  the  shape  of  an  almond, 
and  the  longest  measurement,  which  is  about  one  inch  and  a  half,  is  directed 
backwards.  It  is  situate  beneath  the  anterior  part  of  the  tongue,  in  con- 
tact with  the  inner  surface  of  the  lower  jaw,  and  close  to  the  symphysis. 
Separated  from  the  cavity  of  the  mouth  by  the  mucous  membrane,  the 
gland  is  prolonged  across  the  up|)er  border  of  the  genio-hyo-glossus  muscle, 
so  as  to  touch  the  one  of  the  op|)osite  side. 

The  sublingual  is  an  aggregation  of  small  glandular  masses,  each  being 
provided  with  a  separate  duct  (Henle).  The  ducts  (ductus  Uiviniani)  are 
from  ten  to  eighteen  in  numlxir.  Some  of  them  open  beneath  the  tongue 
along  a  crescent-shaped  fold  of  the  mucous  membnine,  and  others  join  the 
Whartonian  duct  ;  one  or  more  form  a  larger  tnl>e,  which  either  joins  that 
duct  or  opens  nwir  it. 


Sfxtion  A^III. 

SUPERIOR  MAXILLARY  NKRVE  AND  VKSSKLS. 

Directions,  The  student  may  examine  next  the  ri«rht  orbit,  and  the 
remaining  trunk,  superior  maxillary  of  the  filth  nerve. 

Sup|)Osing  the  right  orbit  to  be  untouched,  the  student  may  vary  his 
former  examination  of  the  left  cavity  (p.  '>())  by  dissecting  it  from  the  outer 
side. 

Dissection.  For  this  purpose  divide  the  margin  of  the  orbit  with  a  saw 
through  the  supra-orbital  notch,  and  the  roof  with  a  chisel  back  to  tlie 
sphenoidal  fissure.  Cut  also  with  a  chis(»l  (from  the  inside)  along  the 
middle  fossa  of  the  base  of  the  skull  fnmi  tlu*  sphenoidal  tissure  in  front 
to  the  foramen  spinosum  behind,  and  outside  the  line  of  the  foramen  ro- 
tundum  and  foramen  ovale.  The  Mv  of  the  skull  is  next  to  be  sawn  ver- 
tically infrontof  the  |>etrous  part  of  the  tem|K)ral  bone,  so  that  the  incision 
shall  end  at  the  posterior  extn^mity  of  the  cut  made  in  the  base.  After- 
wards the  outer  wall  of  the  orbit  is  to  be  sawn  horizontally  into  the  sj)heno- 
maxillary  fissure.     The  {)iece  of  bone  ibrming  part  of  the  cranium  an<l 
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orbit  is  now  loose,  and  is  to  be  removed  with  the  temporal  muscle.  If  the 
part  of  the  roof  of  the  orbit,  which  is  left,  should  interfere  with  the  sight 
of  the  conUmts  of  the  cavity,  let  it  be  taken  away  with  a  bone-forceps. 

The  description  of  the  orbit  (p.  51)  will  serve  in  a  general  way  for  the 
right  cavity. 

The  superior  maxillary  division  of  the  fifth  nerve,  in  its  course  to  the 
face,  occupies  successively  the  skull,  the  spheno-maxillary  fossa,  and  the 
infra-orbital  canal. 

The  beginning  of  the  nerve  in  the  cranium  has  been  already  demon- 
strated (p.  31). 

Dissection,  In  the  spheno- maxillary  fossa  the  nerve  can  be  partly  seen 
by  the  dissection  already  made  for  the  orbit,  and  its  exposure  here  will  be 
completed  by  removing  the  fat,  and  cutting  away  some  of  the  wing  of  the 
sphenoid  bone,  so  as  to  leave  only  an  osseous  ring  round  the  nerve  at  its 
exit  from  the  skull.  In  the  fossa  the  student  seeks  the  following  offsets, 
the  orbital  branch  entering  the  cavity  of  the  orbit ;  branches  to  Meckel's 
ganglion  which  descend  in  the  fossa ;  and  a  dental  branch  along  the  back 
of  the  upper  jaw. 

To  follow  onwards  the  nerve  in  the  floor  of  the  orbit,  the  contents  of 
the  cavity  having  been  taken  away,  the  bony  canal  in  which  it  lies  must 
be  opened  to  the  face.  Near  the  front  of  the  orbit  the  anterior  dental 
branch  is  to  be  traced  downwards  for  some  distance  in  the  bone.  The 
infraorbital  vessels  are  prepared  with  the  nerve. 

The  SuPEKiOR  MAXILLARY  NERVE  {?ig,  24)  commeuccs  in  the  Gasse- 
rian  ganglion  (p.  31),  and  leaves  the  cranium  by  the  foramen  rotundum. 
The  course  of  the  nerve  is  almost  straight  to  the  face,  across  the  spheno- 
maxillary fossa,  and  along  the  orbital  plate  of  the  superior  maxilla  and  the 
infraorbital  canal.  Issuing  from  the  canal  by  the  infraorbital  foramen,  it 
is  concealed  by  the  elevator  of  the  upper  lip,  and  ends  in  branches  to  the 
eyelid,  nose,  and  upper  lip  : — 

a.  The  orbited  branch  (*)  arises  in  the  spheno-maxillary  fossa,  and  en- 
tering the  orbit,  divides  into  malar  and  temporal  branches  (p.  60). 

h.  The  spheno -palatine  branches  (')  descend  from  the  nerve  in  the 
fossa,  and  supply  the  nose  and  the  palate ;  they  are  connected  with  Meck- 
el's ganglion,  and  will  be  dissected  with  it  (Section  14). 

c.  A  posterior  dental  branch  (*)  leaves  the  nerve  near  the  upper  jaw. 
It  enters  a  canal  in  the  maxilla,  and  supplies  branches  to  the  molar  teeth 
and  the  lining  membrane  of  the  antrum ;  it  joins  the  anterior  dental  branch 
near  the  teeth.  Before  entering  the  canal  it  furnishes  one  or  more  offsets 
to  the  gums  and  the  buccinator  muscle. 

d.  The  anterior  dental  branch  (•)  quits  the  nerve  trunk  in  the  floor  of 
the  orbit,  and  descends  to  the  anterior  teeth  in  a  special  canal  in  front  of 
the  antrum:  it  is  distributed  by  two  branches.  One  (inner)  gives  nerves 
to  the  incisor  and  canine  teeth,  and  furnishes  one  or  two  filaments  to  the 
lower  meatus  of  the  nose ;  the  other  (outer)  ends  by  supplying  the  bicuspid 
teeth. 

e.  Before  the  trunk  ends  in  the  facial  branches,  it  supplies  a  small  pcd- 
pebral  offset  to  the  lower  eyelid ;  this  is  directed  upwards  to  the  lid  in  a 
groove  in  the  margin  of  the  orbit. 

/.  Infraorbital  or  facial  branches  Q).  These  are  larger  than  the  other 
offsets  of  the  nerve,  and  form  its  terminal  ramifications.  Some  incline 
inwards  to  the  side  of  the  nose,  and  the  rest  descend  to  the  upper  lip. 
Near  the  orbit  they  are  crossed  by  branches  of  the  facial  nerve  (fig.  9,  "), 
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with  which  they  cominunicatc,  the  whole  forming  the  infraorbital  pUxut 
(p.  49). 

y.  The  branektt  for  the  tide  of  the  note  eu|)|)ly  the  muscular  und  legu- 
me nlary  atructures. 


Kg.  24. 
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h.  Tlie  braitrhft  for  the  upper  lip  tire  three  or  four  in  number,  wliich 
divide  as  tliey  descend,  and  are  distributed  etiiefly  to  tliv  auHiiC(;H  ot'  the 
lip,  though  they  su|i]ily  as  well  the  mnriclcs  and  the  labial  glands. 

The  infraorbital  artery  is  a  bruneh  nf  the  internal  maxillary  (p.  94). 
Taking  lli«  course  of  the  iii'rvp  through  the  infraorbital  canal,  the  vessel 
apiH-ans  in  the  luce  Ik'hcuiIi  tlu-  I'levalur  mnscli'  of  ihe  ii{>iH>r  li)>;  and  it 
ends  in  brandies,  wliich  an-  diHtril>utei],  like  (Imsc  <il'  ilx'  nerve,  t<i  the 
parts  bi'twcen  the  fvi'  and  niuulh.  In  the  t'ai'e  its  bniiu'hes  ani^tumose 
niih  ihf  facial  and  bui-cal  arh'rics.  In  (be  canal  in  the  niuxilla  t lie  artery 
flirni^ihes  brunches  to  the  urbit. 

Another  branch,  imlerior  <lrulfil.  runs  willi  ibe  niTve  of  the  same  name, 
and  supplies  the  incisur  und  i-iiiiine  teeth:  ibi^  «S\<-:i  iiftfets  to  the  inilnim 
of  the  maxilhi,  and  near  ibe  leeth  it  anusiomuM^s  wiih  the  posterior  (h'nlul 
irtcry- 

The  rein,  accompanying  the  artery,  coniniunicatea  in  front  with  ihe 
facial  vein;  and  tcrniinateii  lieliind  in  a  plexuit  of  veins  (alveolar)  enrre- 
»ponding  with  ihe  otfsel.s  of  the  inlenial  maxilla  avd-ry  in  the  .sjilienu- 
naxillary  fusoa. 


Section  IX. 

KEEP  VESSELS  AND  NEBVKS  OF  THE  KhX'K. 

In  (bis  Section  are  included  the  dee|).-sl  styloid  muscle,  the 
carotid  and  ascending  pharyngeal  arterie«,  and  some  cranial  und 
Ihetic  nerves. 

Poiitioii.  The  position  of  the  jMtrt  is  lo  n'luain  as  before, 
neck  is  to  be  fixed  over  a  small  block. 
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Dissection,  To  see  the  stylo-pharyngeua  muscle,  the  posterior  belly  of 
the  digastric,  and  the  stylo-hyoid  muscle,  should  be  detached  from  their 
origin  and  thrown  down.  The  trunk  of  the  external  carotid  artery  is  to 
be  removed  by  cutting  it  through  where  the  hypoglossal  nerve  crosses  it, 
and  by  dividing  those  branches  of  it  that  have  been  already  examined; 
the  veins  accompanying  the  arteries  are  to  be  taken  away.  In  cleaning 
the  surface  of  the  stylo-pharyngeus  muscle,  the  glosso- pharyngeal  nerve 
and  its  branches,  and  the  stylo-hyoid  ligament  may  be  prepared.  The 
side  of  the  jaw  is  to  be  drawn  forwards  on  the  face. 

The  STYLO-pnARTNGEUS  MUSCLE  (levator  pharyngis  externus)  resem- 
bles the  other  styloid  muscles  in  its  elongated  form.  The  fibres  arise 
from  the  root  of  the  styloid  process  on  the  inner  surface,  and  descend  be- 
tween the  superior  and  middle  constrictors  to  be  inserted  partly  into  the 
pharynx,  and  partly  into  the  upper  border  (hinder  border,  MerkeP)  of  the 
thyroid  cartilage. 

The  muscle  lies  below  the  stylo-glossus,  and  between  the  carotid  arte- 
ries ;  and  the  glosso-pharyngeal  nerve  turns  over  the  lower  part  of  its  fleshy 
belly. 

Action.  It  elevates  and  draws  outwards  the  part  of  the  pharynx  above 
the  hyoid  bone,  making  the  tube  ready  for  the  reception  of  the  morsel  to 
be  swallowed.  From  its  attachment  to  the  thyroid  cartilage  it  will  raise 
the  larynx ;  and  by  its  position  it  will  control  the  movement  forwards  of 
the  air  tube. 

The  stylo-hyoid  ligament  is  a  flbrous  band,  which  extends  from  the  tip 
of  the  styloid  process  to  the  small  cornu  of  the  os  hyoides.  Its  position  is 
between  the  stylo-glossus  and  stylo-pharyngeus  muscles,  and  over  the  in- 
ternal carotid  artery ;  whilst  the  lower  end  is  placed  beneath  the  hyo- 
glossus  muscle.  To  the  posterior  border  the  middle  constrictor  muscle  is 
attached  below.  It  is  frequently  cartilaginous  or  osseous  in  part  of,  or  in 
all  its  extent.     Occasionally  a  slip  of  fleshy  flbres  is  continued  along  it. 

The  INTERNAL  CAROTID  ARTERY  supplics  parts  withiu  the  head,  viz., 
the  brain,  the  eye  and  orbit,  and  the  nose ;  and  takes  a  circuitous  course 
through  and  along  the  base  of  the  skull  before  it  terminates  in  the  brain. 

The  arterial  trunk  in  the  cranium,  and  its  offset  to  the  orbit,  have  been 
already  examined ;  but  the  portion  in  the  neck  and  the  temporal  bone  re- 
mains to  be  dissected.  The  branches  of  the  carotid  to  the  brain  are 
examined  with  the  encephalon. 

Dissection.  For  the  display  of  the  cervical  part  of  the  artery  (fig.  25) 
there  is  now  but  little  dissection  required.  By  detaching  the  styloid  pro- 
cess at  the  root,  and  throwing  it  with  its  muscles  to  the  middle  line,  the 
internal  carotid  artery  and  the  jugular  vein  may  be  followed  upwards  to 
the  skull.  Only  a  dense  fascia  conceals  them,  but  this  is  to  be  taken  away 
carefully,  so  that  the  branches  of  the  nerves  may  not  be  injured. 

In  the  fascia,  and  directed  inwards  over  the  artery,  seek  the  glosso- 
pharyngeal nerve  and  its  branches  near  the  skull,  and  the  small  pharyn- 
geal branch  of  the  vagus  lower  down  ;  still  lower,  the  superior  laryngeal 
branch  of  the  vagus,  with  its  external  laryngeal  otfset  crossing  beneath  the 
carotid.  Between  the  vein  and  artery,  close  to  the  skull,  will  be  found 
the  vagus,  hypoglossal,  and  sympathetic  nerves ;  and  crossing  backwards, 
over  or  under  the  vein,  the  spinal  accessory  nerve.     External  to  the  ves- 

I  Anatomie  und  Phisiologie  des  Menschliohen  Stimm  und  Sprach  Organs.  Leip- 
zig,  1857.     Von  Dr.  Merkel. 
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sels  a  loop  of  the  first  and  second  cervical  nerves  over  the  transverse 
process  of  the  atlas  is  to  be  defined ;  and  from  it  bnuiches  of  communica- 
tion are  to  be  traced  to  the  large  ganglion  of  the  sympathetic  beneath  tlie 
artery,  and  to  the  vagus  and  hypoglossal  nerves.  Ascending  to  tlie 
cranium,  on  the  inner  side  of  the  carotid,  the  ascending  pharyngeal  artery 
will  be  met  with. 

To  open  the  carotid  canal  in  the  temporal  bone,  and  to  follow  the  con- 
tained artery  into  the  cranium,  make  a  cut  along  the  side  of  the  skull  in 
the  following  manner :  the  saw  being  placed  beneath  the  mastoid  process, 
cut  forwards  to  the  foramen  spinosum  in  the  wing  of  the  sphenoid  bone 
(to  which  spot  the  side  of  the  skull  lias  been  already  taken  away),  and  let 
the  instrument  be  directed  through  the  stylo-mastoid  foramen  and  the  root 
of  the  styloid  process,  but  rather  external  to  the  jugular  foramen  and  the 
carotid  canal.  When  the  piece  of  bone  has  been  detached,  the  carotid 
canal  may  be  opened  with  the  bone  forceps. 

In  cleaning  the  artery  in  the  canal,  large  and  rather  red  branches  of  the 
superior  cervical  ganglion  of  the  sympathetic  will  bo  found  on  it ;  and  in  a 
fresh  part  two  small  filaments  may  be  recognized  with  care — one  from 
Jacobson*s  nerve,  joining  the  sympathetic  at  the  posterior  part  of  the 
canal ;  the  other  from  the  vidian  nerve,  at  the  front  of  the  canal. 

On  the  piece  of  bone  that  has  been  cut  otf,  the  dissector  may  [)repare 
very  readily  the  tympanum  with  its  membrane  and  chain  of  bones,  and 
the  chorda  tympani  nerve. 

The  internal  carotid  artery  ((\g,  25,  d)  springs  from  the  bifurcation  of 
the  common  carotid  trunk.  It  extends  from  the  upper  border  of  the  thy- 
roid cartilage  to  the  base  of  the  skull ;  then  through  the  petrous  portion  of 
the  tem[M>ral  bone;  and  lastly  along  the  base  of  the  skull  to  the  anterior 
clinoid  process,  where  it  ends  in  branches  for  the  brain.  This  winding 
course  of  the  artery  may  be  divided  into  three  parts  :  one  in  the  neck,  an- 
other in  the  tem)x)ral  bone,  and  a  third  in  the  cranium. 

Cerricaf  part.  In  the  neck  the  artery  ascends  almost  vertically  from 
its  origin  to  the  carotid  canal,  and  is  in  contact  witli  the  pharynx  on  the 
inner  side.  The  line  of  the  coninion  carotid  artery  would  mark  its  posi- 
tion in  the  neck.  Its  depth  from  the  surface  varies  like  that  of  the  ex- 
ternal carotitl ;  and  the  dij'astric  muscle  mav  be  taken  Jis  the  ind(*x  of  this 
difler«»nce.  Thus,  below  that  muscle,  the  internal  carotid  is  overlapped 
Ly  the  stemo-mastoid  and  covered  by  the  common  teguments,  fascia,  and 
the  phitysma,  and  is  on  the  same  level  as  the  external  carotid,  thou;xh 
farther  back,  liut,  above  that  muscle,  the  vessel  is  placed  deeply  beneath 
the  external  carotid  artery  and  the  parotid  <rland,  and  is  crossed  bv  the 
styloi<l  process  and  the  stylo-pharyn;xeus  muscle.  AVhilst  in  the  neck  the 
int^^rnal  caroti«l  li(;s  on  the  rectus  capitis  anticus  major  muscle,  which 
separates  it  from  the  vertebra;. 

I'ein.  The  internal  jugular  vein  accompanies  the  artery,  being  con- 
tained in  a  sheath  with  it,  and  placed  on  tlu^  outer  side. 

Small  vessels.  Below  the  dipistric  muscle  th<»  occipital  artery  is 
directed  back  over  the  carotid  ;  and  the  ofl'set  from  it  to  the  sterno-mastoi- 
deus  may  run  down  on  the  carotid  trunk.  Above  the  digastric  the  poste- 
rior auricular  vessels  cross  tht^  carotid. 

Nerves',  The  pneumogastric  is  contained  in  the  sheath  betw(»en  the 
artery  and  vein,  being  parallel  to  them  ;  and  the  sympathetic,  also  run- 
ninjj  lonijitudinallv,  lies  behind  the  sheath  of  the  vessels.  Crossing:  the 
artery  su|xjrficially,  from  below  up,  is  the  hypoglossal,  which  sends  the 


Close  Id  the  skull  the  cnmini  nerve*  of  tbe  neck  «re  mlerposeil  lietwi 
the  nrcerj  ami  the  vein.  Arouml  the  carotiil  entwine  hrnnches  of  f 
s^aiiihelic,  niiil  ofisels  of  th«  glossD-plinryngeal  nerve. 

The  cervical  jtart  of  the  artery  remains  much  the  same  in  bim  to  ^ 
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end,  though  it  is  sometimes  very  tortuous ;  and  it  usually  does  not  furnish 
any  branch. 

Part  in  the  temporal  hone.  In  the  carotid  cnnal  the  winding  course  of 
the  vessel  commences.  The  artery  first  ascends  in  front  of  the  inner  ear 
(cochlea  and  tympanum) ;  next  it  is  directed  forwards  almost  horizontally; 
and  lastly  it  turns  upwards  into  the  cranium  opposite  the  foramen  lacerum 
(basis  cranii).  Branches  of  the  sympathetic  nerve  surround  the  carotid 
in  the  bone. 

Whilst  in  the  canal  the  artery  supplies  a  small  branch  to  the  cavity  of 
the  typanum. 

The  cranial  part  of  the  artery  is  described  with  the  base  of  the  skull 
(p.  33). 

The  INTERNAL  JUGULAR  VEIN  is  coutinuous  with  the  lateral  sinus  of 
the  skull,  and  extends  from  the  foramen  jugulare  nearly  to  the  fii*st  rib. 
At  the  lower  part  of  the  neck  it  joins  the  subclavian  to  form  the  innomi- 
nate vein  (p.  79). 

As  far  as  the  thyroid  cartilage  the  vein  accompanies  the  internal  carotid, 
but  below  that  point  it  is  the  companion  to  the  common  carotid  artery; 
and  it  lies  on  the  outer  side  of  each.  Its  contiguity  to  the  artery  is  not 
equally  close  throughout,  for  near  the  skull  there  is  a  small  interval  be- 
tween them,  containing  the  cranial  nerves;  and  at  the  lower  part  of  the 
neck  there  is  a  still  larger  intervening  space,  in  which  the  pneumogastric 
nerve  with  its  cardiac  branch  is  found. 

The  size  of  the  upper  part  of  the  vein  remains  much  the  same  till  near 
the  OS  hyoides,  where  it  is  suddenly  increased  by  the  addition  of  those 
branches  of  the  head  and  neck,  corresponding  with  branches  of  the  exter- 
nal C4irotid  artery,  which  do  not  join  tlie  external  jugular  vein.*  Its  lower 
dilatation  and  its  valves  have  bc^en  referred  to  (p.  H2). 

The  following  branches  open  into  the  internal  ju;j:ular,  viz.,  the  facial, 
lingual,  thyroid  (8UjH*rior),  occipital,  and  pharyngeal;  and  at  the  lower 
part  of  the  neck  it  receives  the  middle  thyroid  vein. 

The  ascending  pharyngeal  artery  (fig.  2.'),  g)  is  a  long  slender  branch  of 
the  external  c^irotid,  which  arises  near  the  commencement  of  that  vessel. 
Directed  upwards  on  the  spinal  column  between  the  internal  carotid  and 
the  pharynx,  the  artery  bec(mies  tortuous  near  the  skull,  and  enters  the 
pharynx  alK)ve  the  upper  constrictor  to  end  in  the  soft  palate.  In  the 
neck  the  artery  gives  some  small  offsets  to  the  surrounding  parts,  viz.,  the 
muscles  on  the  vertebne,  the  nerves,  and  the  lymphatic  glands. 

A  meningeal  branch  enters  the  cranium  through  the  foramen   lacerum 
(basis  cranii),  and  is  distributed  in  tlif.  dura  nuvter  of  the  middle  fossii  of 
the  skull ;  this   is  seldom  seen  in  the  cranium,  because  it  is  but  raiely 
injected. 

The  palatine  branch,  which  is  larger  than  the  preceding,  divides  in 
the  pharynx  into  two  main  pieces,  which  are  directed  across  the  fore 
part  of  the  palate  beneath  the  mucous  membrane,  and  form  arches  with 
like  branches  of  the  opposite  side  ;  one  of  these  is  near  the  upper,  and 
the  other  near  the  lower  edge  of  the  soft  palate.'  The  size  of  the  [)ala- 
tine  artery  depends  upon  that  of  the  inferior  palatine  branch  of  the  facial 
artery. 

'  Sometimes  the  term  internal  cephalic  is  applied  to  the  vein  between  the  skull 
and  the  hyoid  Ixme ;  and  tlie  name  internal  jugular^  to  the  part  below  that  bone 
and  the  janction  of  its  large  branches. 

«  The  Anatomy  of  the  Arteries.     By  R.  Quain,  F.R.S.,  p.  110. 
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Pharyngeal  branches.  Other  small  arteries  ramify  in  the  upper  con- 
strictor, the  Eustachian  tube,  the  back  of  the  soft  palate,  and  the  tonsil. 

The  vein  accompanying  the  pharyngeal  artery  receives  branches  from  the 
cranium,  tlie  palate,  and  the  pliarynx,  and  ends  in  the  internal  jugular  vein. 

Dissection  of  the  cranial  nerves  in  the  neck.  By  the  time  this  stage  of 
the  dissection  has  been  arrived  at,  the  condition  of  the  parts  will  not  per- 
mit the  tracing  of  the  very  minute  filaments  of  the  cranial  nerves  in  the 
foramen  jugulare  of  the  skull ;  and  all  the  paragraphs  marked  with  an 
asterisk  are  therefore  to  be  omitted  for  the  present.  Afterwards,  if  a  fresh 
piece  of  the  skull  can  be  obtained,  in  which  the  bone  has  been  softened  by 
acid,  and  the  nerves  hardened  in  spirit,  the  examination  of  the  branches 
now  passed  over  may  be  made. 

*  In  the  foramen  lacernm  (fig.  26).  Supposing  the  dissection  of  the 
internal  carotid  to  be  carried  out  as  is  described  at  page  107,  let  the  stu- 
dent cut  across  with  care  the  jugular  vein  near  the  skull.  Let  him  then 
remove  bit  by  bit  with  the  bone^forceps,  or  with  a  scalpel  if  the  part  has 
been  softened,  the  ring  of  bone  which  bounds  externally  the  jugular  fora- 
men, proceeding  as  far  forwards  as  the  osseous  crest  between  that  foramen 
and  the  carotid  canal.  Between  the  bone  and  the  coat  of  the  jugular  vein, 
the  small  auricular  branch  of  the  pneumogastric  nerve  is  to  be  found;  it  is 
directed  backwards  to  an  aperture  near  the  styloid  process. 

*  Trace,  then,  the  spinal  accessory  and  pneumogastric  nerves  through 
the  aperture,  by  o[)ening  the  fibrous  sheath  around  them.  Two  parts, 
large  and  small,  of  the  spinal  accessory  nerve  should  be  defined ;  the 
latter  is  to  be  shown  joining  a  ganglion  on  the  vagus,  and  applying  itself 
to  the  trunk  of  that  nerve.  A  communication  between  the  two  parts  of 
the  spinal  accessory  is  to  be  found.  On  the  pneumogastric  is  a  small  well- 
marked  ganglion,  from  which  the  auricular  branch  before  refeiTed  to  takes 
origin  ;  and  from'  the  ganglion  filaments  are  to  be  sought  passing  to  the 
smaller  portion  of  the  spinal  accessory  nerve,  and  to  the  ascending  branch 
of  the  upper  cervical  ganglion  of  the  sympathetic. 

*  Next  follow  the  glosso-pharyngeal  nerve  through  the  fore  part  of  the 
foramen,  and  take  away  any  bone  that  overhangs  it.  This  nerve  presents 
two  ganglia  as  it  passes  from  the  skull  (fig.  2G):  one  (jugular),  which  is 
scarcely  to  be  perceived,  near  the  upper  part  of  the  tube  of  membrane 
containing  it;  the  other,  much  larger  (petrous),  is  situate  at  the  lower 
border  of  the  petrous  portion  of  the  temporal  bone.  From  the  lower  one, 
seek  the  small  nerve  of  Jacobson,  which  enters  an  aperture  in  the  crest  of 
bone  between  the  jugular  foramen  and  the  carotid  canal ;  and  another 
filament  of  communication  with  the  ganglion  of  the  sympathetic.  Some- 
times the  dissector  will  be  able  to  find  a  filament  from  the  lower  ganglion 
to  join  the  auricular  branch  of  the  pneumogastric ;  and  another  to  end  in 
the  upper  ganglion  of  the  pneumogastric  nerve. 

Below  the  foramen  of  exit  from  the  skull  the  cranial  nerves  have  been 
greatly  denuded  by  the  dissection  of  the  internal  carotid  (fig.  25) ;  but 
the  intercommunications  of  the  vagus,  hypoglossal,  sympathetic,  and  first 
two  spinal  nerves  near  the  skull,  are  to  be  traced  out  more  completely. 

The  larger  part  of  the  spinal  accessory  has  been  sufficiently  laid  bare 
already;  but  its  small  piece  is  to  be  traced  to  the  vagus,  close  to  the  skull, 
and  onwards  by  the  side  of  that  trunk. 

The  chief  part  of  the  glosso-pharyngeal  has  been  also  dissected  ;  but  the 
offsets  on  the  carotid,  and  others  to  join  the  pharyngeal  branch  of  the 
vagus  and  the  pharyngeal  plexus  are  to  be  displayed. 
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On  the  pneumogastric  trunk  the  student  should  define  an  enlargement 
close  to  the  skull  (ganglion  of  the  trunk)  to  which  the  hypoglossal  nerve 
is  intimately  united.  From  the  ganglion  proceed  two  bmnches  (pharyn- 
geal and  laryngeal),  wliich  are  to  be  traced  to  the  parts  indicated  by  their 
named,  especially  the  iirst  which  enters  the  pharyngeal  plexus.  The  task 
of  disentangling  the  ramifications  of  the  branch  of  the  vagus,  and  those  of 
the  glosso-pharyngeal  and  sympathetic  in  the  plexus,  is  by  no  means  easy, 
in  consequence  of  the  dense  tissue  in  which  they  are  contained.  Two  or 
more  cardiac  offsets  of  the  vagus,  one  at  the  upper  and  another  at  the  lower 
part  of  the  neck,  may  be  recognized  readily.  Lastly  the  dissector  may 
prepare  more  fully  the  recurrent  branch  coursing  up  beneath  the  lower 
part  of  the  common  carotid  :  by  removing  the  fat  around  it,  offsets  will  be 
seen  entering  the  chest  and  the  windpipe. 

Only  the  first,  or  the  deep  part  of  the  hypoglossal  nerve  remains  to  be 
made  ready  for  learning ;  its  communications  with  the  vagus,  sympathetic, 
and  the  spinal  nerves  are  to  be  demonstrated. 

A  dissection  for  the  sympathetic  will  be  given  further  on  (p.  110);  but 
its  large  ganglion  near  the  skull  (u)>per  cervical)  should  be  defined,  and 
the  small  branches  from  it  to  the  pharyngeal  plexus  should  be  pursued 
beneath  the  carotid  artery. 

The  three  cranial  nerves^  glosso-pharyngeal,  i)neumoga8tric,  and  spinal 
accessory,  which  constitute  the  eighth  nerve  of  Willis,  leave  the  cranium 
by  the  foramen  jugulare  (p.  32).  Outside  the  skull  the  nerves  take  dif- 
ferent directions  according  to  their  destination  ;  thus  the  glosso-pharyngeal 
is  inclined  inwards  to  the  tongue  and  pharynx  ;  the  spinal  accessory  back- 
wards to  the  sterno-mastoid  and  trapezius  muscles  ;  and  the  pneumogastric 
nerve  descends  to  the  viscera  of  the  thorax  and  abdomen. 

The  (;losso-piiaryn(;kal  nerve  (fig.  20,  ')  is  tlie  smallest  of  the  three 
trunks.  In  the  jugular  foramen  it  is  placed  somowliat  in  front  of  the  othiT 
two,  and  lies  in  a  grtx>ve  in  the  lower  border  of  tlu;  petrous  part  of  the  tem- 
poral Ixme.  In  the  a[)ertureof  exit  the  nerve  is  marked  by  two  ganglionic 
swellings,  the  upper  one  being  the  jugular,  and  the  lower  the  petrous  ganglion. 

*  Gauijlia.  The  juf/tilar  ganylion^  *,  (ganglion  superius)  is  very  small, 
and  is  situate  at  the  upper  part  of  the  osseous  groove  containing  the  nerve. 
It  is  placed  on  the  outer  suHace  of  the  glosso-pharyngeal  trunk,  and  in- 
cludes only  some  fibrils  of  the  nerve.  Tlu?  petrosal  yanylion^  *,  (gang. 
inferius)  is  much  larger  than  the  preceding,  and  in("loses  all  the  fibrils  of 
the  nerve.  Ovalisii  in  form,  it  is  placed  in  a  hollow  in  the  lower  border 
of  the  temporal  bone ;  and  from  it  spiing  the  branches  that  unite  the  glosso- 
pharyngeal with  other  nerves. 

After  the  nerve  has  quitted  the  foramen  it  comes  forwards  b(»tween  the 
jugular  vein  and  the  canjtid  artery  (fig.  2r>,  '),  and  crossing  inwards  over 
the  artery,  reaches  the  lower  border  of  the  stylo-pharyngeus  muscle.  At 
this  sjKit  the  nerve  becomes  almost  tnmsverse  in  direction  in  its  course  to 
the  pharynx ;  it  crosses  over  the  stylo-pharyngeus,  and  forms  an  arch 
acn>ss  the  side  of  the  neck  above  the  superior  laryngeal  ntTve.  Finally 
it  iMisses  l)eneath  the  hyo-glossus  nuiscle,  and  ends  in  branches  to  the 
phar^'nx,  the  tonsil,  and  the  tongue. 

The  branches  of  the  glosso-pharyngeal  may  be  classed  into  those  con- 
necting it  with  other  nerves  at  the  bjise  of  the  skull,  and  those  distributed 
in  the  neck. 

*  Connecting  branches  arise  chiefly  from  the  petrosal  ganglion ;  and  in 
this  set  is  the  tympanic  nerve. 
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•  A  filament  nscends  from  the  sgmpathetie  nerve  in  the  neck  to  join  the 
petrosal  ganglion.  Soroelimes  there  ia  an  oflset  from  the  ganglion  to  th« 
auricular  branch  of  ttie  vagUii,  as  well  as  to  the  upper  ganglion  of  this 
nerve. 

*  The  tympanic  branch  (fig.  26,  *)  (nerve  of  Jaeobson)  enters  the 
aperture  in  the  ridge  of  bone  between  the  jugular  and  the  carotid  foramen, 
and  ascends  by  a  special  canal  lo  the  inner  wall  of  the  tympanum,  where 
it  ends  in  branches:  its  distribution  is  given  with  the  tympanum  of  the 
ear. 

a.  Banckeifor  DigtribiUion.  In  the  neck  the  brunches  are  furnished 
chiefly  to  the  pharynx  and  the  tongue. 

h.  Carotid  brancket  surround  the  internal  artery  of  that  name,  and 
communicate  with  the  pharyngeal  branch  of  the  vngua,  and  the  sympa^ 
thetic  nerve. 

c.  Some  mutcular  branckei  enter  the  stylo-pharyngeus,  whilst  the  nerve 
is  in  contact  with  it. 

d.  Branches  to  the  pharynx  form  the  pharyngeal  plexus  by  uniting  with 
nerves  from  the  sympathetic  and  vagus. 

«.  The  tontillitic  branchei  supply  the  tonsil  and  the  arches  of  the  soft 
palate.     On  the  former  they  end  in  a  kind  of  plexus — circulus  tonsiUaris. 

/.  Lingual  branches.  The  terminal  branches  of  the  nerve  supply  the 
root  and  posterior  part  of  the  tongue,  as  well  as  the  lateral  surface.  The 
distribution  of  these  is  described  with  the  tongue  (Section  lo). 

The  PNEuMoGASTsic  nervk  (fig.  2G,  ')  (vagus  nerve)  is  the  largest  of 
the  cranial  nerves  in  the  neck,  and  escapes  through  the  jugular  foramen 

Fig.  26. 
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of  exit  it  has  a  distinct  ganglion  (gang,  of  the  root),  to  which  the  smaller 
part  of  the  spinal  accessory  nerve  is  connected. 
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When  the  nerve  has  left  tlie  forami^n,  it  receives  the  small  part  of  the 
spinal  accessory,  and  swells  into  a  ganglion  nearly  an  inch  long  (gang,  of 
the  trunk).  Here  the  nerve  lies  between  the  internal  c^irotid  artery  and 
jugular  vein,  and  communicates  with  several  nerves.  To  reach  the  thorax, 
the  vagus  descends  almost  vertically  (fig.  25,  •)  between  the  internal  jugu- 
lar vein  and  the  internal  and  common  carotid  arteries;  and  enters  tliat 
cavity,  on  the  right  side,  by  crossing  over  the  subclavian  artery,  but 
beneath  the  innominate  vein. 

♦  Ganglia,  The  ganglion  of  the  root  (gang.  su|>eriurt),  (fig.  26,  •)  is  of 
a  grayish  color,  and  in  texture;  is  like  the  ganglion  on  the  large  root  of  the 
fifth  nerve.  Small  branches  in  the  fommen  jugulare  come  from  this  gan- 
glion. The  ganglion  of  the  trunk  (gang,  inferius),  (•)  is  cylindrical  in 
form,  is  reddish  in  color,  and  is  nearly  an  inch  in  length ;  it  communicates 
with  the  hypoglossal,  spinal,  and  sympathetic  nerves.  All  the  intrinsic 
fibres  of  the  trunk  of  the  nerve  are  surrounded  by  the  ganglionic  substance, 
but  those  derived  from  the  spinal  accessory  nerve  (")  pass  over  the  gan- 
glion without  l>eing  inclosed  in  it. 

The  branches  of  the  pneumogastric  nerve  may  be  arranged  into  those 
uniting  it  with  other  nerves,  and  those  distributed  to  parts  around. 

♦  Connecting  branches  (fig.  2(5)  arise  from  the  ganglion  of  the  root  and 
the  ganglion  of  the  trunk  of  the  vagus. 

♦  From  the  ganglion  of  the  root.  The  auricular  branch  (J)  is  the  chief 
offset,  and  cmsses  the  jugular  fossa  to  enter  an  ajierture  near  the  root  of 
the  styloid  process ;  it  traverses  thi*  substance  of  the  t<MniM>ral  IwMie,  and 
reaches  the  outer  ejir,  on  which  it  U  distributtMl.  Its  fartlier  course  will 
be  described  with  the  anatomy  of  th«»  ear. 

♦  One  or  two  short  filaments  unite  this  ganglion  with  the  spinal  acces- 
sory nerve  ;  and  a  branch  of  the  sympathetic  nerve  in  the  neck  enters  it. 
Occjisioiuilly  there  is  an  offset  {^^)  to  join  the  h)wer  (petrosal)  ganglion  of 
the  glosso-phaiyiigeal  nerve. 

From  the  gnnglion  of  the  truuk,  CVnnmiinieating  filaments  connect  it 
with  the  hy|)oglossal  nerve.  Other  branches  pass  between  it  and  the 
up|)er  ganglion  of  the  sympathetic,  and  between  it  and  the  loop  of  the  first 
two  cervical  nerves. 

Branches  for  Distribution  (fig.  2/)).  The  cervical  branches  arise  from 
the  inner  side  of  the  nerve,  and  are  directed  inwards,  to  supply  the 
pharj'nx,  the  larynx,  and  the  heart. 

a.  The  pharyngeal  branch  (fi*r.  2f),  ")  is  an  offset  from  the  upper  part 
of  the  ganglion  of  the  trunk,  and  terminates  in  the  |)harynx.  The  nerve 
is  directed  inwards  over  the  internal  carotid  artery  (tig.  2."),  *),  und  joins 
the  bninches  of  the  glosso-j)haryngeal  nerve  on  that  vessel.  Finally  it 
courses  to  the  side  of  the  middle  constrictor  muscle,  and  communicates 
with  branches  of  the  glosso-pharyngeal.  superior  laryngeal,  and  sym[)a- 
thetic  nerves,  to  form  the  pharyngeal plexKS.  From  the  plexus  branches 
are  furnished  to  the  constrictors  and  palato-glossus  and  jiharvngens,  and 
to  the  pharyngeal  mucous  membrane  Ixttween  the  tongue  and  the  hyoid 
bone. 

6.  The  superior  laryngeal  nerve  (fig.  20,  ^*)  is  much  larger  than  the 
preceding  branch,  and  comes  from  the  middle  of  the  ganglion  of  the  trunk. 
From  this  jwint  it  inclines  obliquely  inwards  beneath  the  internal  carotid 
artery  (fig.  25,  •),  an<l  reaches  the  larynx  opposite  the  interval  between 
the  hyoid  bone  and  the  thyroid  cartilage.  Tlie  nerve  then  p(»rforates  the 
ihvro-hyoid  membrane,  and  is  distributed  to  the  mucous  lining  of  the 
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larynx.  (See  "  Larynx.")  In  the  neck  it  furnishes  branches  to  the 
thyroid  body,  and  the  following  offset  to  one  laryngeal  muscle  and  the 
pharynx : — 

The  external  laryngeal  branch  (fig.  25,  ^)  arises  beneath  the  internal 
carotid  artery,  and  runs  below  the  sui)erior  laryngeal  nerve  to  the  side  of 
the  larynx.  Here  it  gives  offsets  to  the  pharyngeal  plexus,  and  it  is  con- 
tinued beneath  the  stemo-thyroideus  to  the  crico-thyroid  muscle  ard  the 
inferior  constrictor.  Near  its  origin  this  branch  communicates  with  the 
superficial  cardiac  branch  of  the  sympathetic  nerve. 

c.  Cardiac  branches.  Some  small  cardiac  nerves  spring  from  the 
pneumo-gastric  at  the  up|>er  part  of  the  neck,  and  join  cardiac  branches 
of  the  sympathetic.  At  the  lower  part  of  the  neck,  on  each  side,  there  is 
a  single  cardiac  nerve :  the  right  one  enters  the  chest  and  joins  the  deep 
nerves  to  the  heart  from  the  sympathetic  ;  and  the  left  nerve  terminates 
in  the  superficial  cardiac  plexus  of  the  thorax. 

d.  The  inferior  laryngeal  ov  recurrent  nerve  (fig.  25)  leaves  the  pneumo- 
gastric  trunk  on  the  right  side  opposite  the  subclavian  artery,  and  winding 
round  that  vessel,  takes  an  upward  course  in  the  neck  to  the  larynx, 
ascending  beneath  the  common  carotid  and  inferior  thyroid  arteries,  and 
between  the  trachea  and  the  oesophagus.  At  the  larynx  it  enters  beneath 
the  ala  of  the  thyroid  cartilage,  where  it  will  be  afterwards  traced.  The 
following  branches  arise  from  it : — 

Some  cardiac  branches  leave  the  nerve  as  it  turns  round  the  subclavian 
artery ;  these  enter  the  thorax,  and  join  the  cardiac  nerves  of  the  sym- 
pathetic. 

Muscular  branches  spring  from  it  whilst  it  lies  between  the  trachea  and 
the  oesophagus,  and  are  distributed  to  both  those  tubes.  Near  the  larynx 
some  filaments  are  furnished  to  the  inferior  constrictor  muscle. 

On  the  left  side  the  recurrent  nerve  arises  in  the  thorax,  opposite  the 
arch  of  the  aorta,  but  lies  between  the  trachea  and  oesophagus  in  the 
neck,  as  on  the  right  side. 

The  SPINAL  ACCESSORY  NERVE  (fig.  20,  ")  courscs  through  the  foramen 
jugulare  with  the  pneumo-gastric,  but  is  not  marked  by  any  ganglion. 
The  nerve  is  constructed  of  two  parts,  viz.,  accessory  to  the  vagus,  and 
spinal,  which  have  a  different  origin  and  distribution.  (Origin  of  the 
cranial  nerves.) 

The  part  accessory  to  the  ragvs  (")  is  the  smaller  of  the  two,  and  finally 
blends  with  the  pneumo-gastric  beyond  the  skull.  In  the  foramen  of  exit 
it  lies  close  to  the  vagus,  and  joins  the  upper  ganglion  of  that  nerve  by 
one  or  two  filaments.  Below  the  foramen  it  is  continued  over  the  lower 
ganglion  of  the  nerve,  and  blends  with  the  trunk  beyond  the  ganglion. 
It  gives  offsets  to  join  the  pharyngeal  and  upper  laryngeal  branches  of  the 
pneumo-gastric,  and  according  to  Bendz,  to  many  other  branches  of  that 
nerve. 

The  spinal  part  (fig.  26,  ")  is  much  larger,  is  round  and  cord-like,  and 
is  connected  with  the  smaller  piece  whilst  it  is  passing  through  the  fora- 
men jugulare.  Beyond  the  foramen  the  nerve  (fig.  25,  ')  takes  a  back- 
ward course  through  the  sterno-mastoid  muscle,  and  across  the  side  of  the 
neck  to  end  in  the  trapezius  muscle :  at  first  it  is  concealed  by  the  jugular 
vein,  but  it  then  passes  either  over  or  under  that  vessel.  The  connections 
of  the  nerve  beyond  the  sterno-mastoideus  have  been  already  examined 
(p.  6G). 
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The  nerve  furnishes  muscular  offsets  to  the  sterno-mastoideus  and  the 
trA)>ezin$. 

The  HYPOGLOSSAL  NERVK  (ninth  of  Willis),  issuin<^  from  the  cranium 
bj  the  anterior  condjrloid  foramen,  lies  deeply  between  the  internal  carotid 
artery  and  the  jugular  vein  (fig.  25,  *).  It  next  comes  forwards  between 
the  vein  and  artery,  turning  round  the  outer  side  of  the  vagus  to  which  it 
is  united.  The  nerve  now  descends  in  the  neck,  and  becomes  superficial 
below  the  digastric  muscle  in  the  anterior  triangular  s[)ace ;  from  this  spot 
it  is  directed  inwards  to  the  tongue  and  its  muscles. 

*  Connecting  branches.  Near  the  skull  the  hypo-glossal  is  united  by 
branches  with  the  vagus  nerve,  the  two  being  almost  insei)arably  joined. 

*  leather  lower  down  the  nerve  is  connected  by  offsets  with  the  sympa- 
thetic, and  with  the  loop  of  the  first  two  spinal  nerves. 

The  branches  for  distribution  have  been  m<^t  with  in  the  foregoing  dis- 
sections. Thus  in  the  neck  it  supplies,  in  union  with  the  spinal  nerves, 
the  depressors  of  the  hyoid  bone.  In  the  submaxillary  region  it  furnishes 
branches  to  one  elevator  (genio-hyoid)  of  the  os  hy(»ides ;  to  the  extrinsic 
muscles  of  the  tongue  exce[>t  the  palato  and  pharyngeo-glossus ;  and  to  all 
the  intrinsic  of  the  tongue. 

Dissection.  The  small  rectus  capitis  lateralis  muscle,  between  the 
transverse  process  of  the  atlas  and  the  base  of  the  skull,  is  now  to  be  cleaned 
and  learnt.  At  its  inner  border  the  anterior  branch  of  the  first  cervical 
nerve,  which  forms  part  of  a  loop  on  the  atlas,  is  to  be  found. 

The  RECTUS  CAPITIS  LATERALIS  (fig.  2^)  is  Small  and  thin,  and  repre- 
aentj*  an  intertransverse  muscle.  It  arises  from  the  anterior  transverse 
process,  and  the  tip  of  the  united  transverse  processes  of  the  atlas ;  and  is 
inserted  into  the  jugular  eminence  of  the  occipital  bone. 

On  the  anterior  surface  rests  the  jugular  vein  ;  and  in  contact  with  the 
posterior  is  the  vertebral  artery.  To  the  inner  side  lies  the  anterior  pri- 
mary branch  of  the  first  cervical  nerve. 

Action.  It  assists  the  muscles  attached  to  the  mastoid  process  in  in- 
clining the  head  latendly. 

Dissection.  For  the  purpose  of  tracing  backwards  the  anterior  branch 
of  the  first  cervical  nerve  divide  the  rectus  lateralis  muscle,  and  observe 
the  offset  to  it ;  then  cut  off  the  end  of  the  lateral  mass  of  the  atlas,  and 
remove  the  vertebral  artery,  so  as  to  bring  into  view  the  nerve  as  it  lies 
on  the  first  vertebni. 

The  anterior  primary  branch  of  the  Jirst  or  sub-occipital  nerre  is  slen- 
der in  size,  and  arises  from  the  common  trunk  on  the  neural  arch  of  the 
athis.  From  that  origin  it  is  directed  forwards  on  the  arch,  bcmeath  the 
vertebral  artery,  to  the  inner  side  of  the  rectus  lateralis :  here  it  bends 
down  in  front  of  the  lateral  mass  of  the  bone,  and  forms  a  loop  by  uniting 
with  the  second  cervical  nerve.  As  the  nerve  passes  forwards  it  supplies 
the  rectus  lateralis  muscle,  and  branches  connect  the  loop  with  the  vagus, 
hypoglossal,  and  sympathetic  nerves. 

Sympathetic  Nerve.  In  the  neck  the  sympathetic  nerve  consists, 
on  each  si«le,  of  a  gangliated  cord,  which  lies  close  to  the  vertebral  column, 
and  is  continued  into  the  thorax.  On  this  part  of  the  nerve  are  three 
ganglia: — One  near  the  skull,  another  on  the  neck  of  the  first  rib,  and  a 
third  somewhere  between  the  two ;  these  are  named  respectively  superior, 
inferior,  and  middle  gan;;lion.  From  the  ganglia  proceed  connecting 
bnmches  with  the  spinal  and  most  of  the  cervical  cranial  nerves;  and 
branches  for  distribution  to  viscera  and  bloodvessels. 
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Besides  the  ganglia  above  mentioned,  there  are  other  ganglia  in  the 
head  and  neck  in  connection  with  the  three  trunks  of  the  iitth  nerve. 

Dissection,  To  dis])lay  tlie  branches  of  the  sympathetic  nerve  requires 
greater  care  than  is  necessary  in  tracing  the  white  fibred  nerves,  for  they 
are  softer,  more  easily  torn,  and  generally  of  smaller  size.  In  the  neck 
the  ganglia  and  their  branches  have  been  partly  prepared,  and  only  the 
following  additional  dissection  will  be  required  to  bring  them  into  view  : — 
The  jugular  vein  having  been  cut  through,  the  upper  ganglion  will  be 
seen  by  raising  the  carotid  artery,  and  the  trunks  of  the  vagus  and  hy|)0- 
glossiil  nerves,  and  by  cutting  through  the  branches  that  unite  these  two 
to  the  loop  of  the  first  and  second  spinal  ntjrves.  The  several  branches  of 
the  ganglion  are  to  be  traced  upwards  on  the  carotid  artery,  inwards  to 
the  pharynx,  down  along  the  neck,  and  outwards  to  other  mirves. 

The  dissector  has  already  seen  the  middle  ganglion  on  or  near  the  infe- 
rior thyroid  artery,  and  its  branches  to  s[>inal  nerves,  and  along  the  neck^ 
are  now  to  be  traced. 

To  obtain  a  view  of  the  inferior  ganglion  the  greater  part  of  the  first 
rib  is  to  be  taken  away,  and  the  subclavian  artery  is  to  be  cut  through, 
inside  the  scalenus,  and  drawn  aside,  without  however  destroying  the  fine 
nerves  that  piuss  over  it.  The  clavicle  is  supposed  not  to  be  in  position. 
The  ganglion  is  placed  on  the  neck  of  the  first  rib ;  its  branches  are  large, 
and  are  easily  followed  outwards  to  the  vertebral  artery  and  the  spinal 
nerves,  and  downwards  to  the  thorax. 

The  SUPERIOR  CERVICAL  GANGLION  is  the  largest  of  the  thrre,  and  is 
of  a  reddish -gray  color.  Of  a  fusiform  shape,  it  is  as  long  as  the  second 
and  third  cervical  vertebne,  and  is  placed  on  the  rectus  capitis  anticus 
major  muscle,  beneath  the  internal  carotid  artery  and  the  contiguous  cra- 
nial nerves.  Branches  connect  the  ganglion  with  other  nerves ;  and  some 
are  distributed  to  the  bloodvessels,  the  pharynx,  and  the  heart. 

*  Connecting  branches  unite  the  sympathetic  with  both  the  spinal  and 
the  cranial  nerves. 

*  With  the  spinal  nerves.  The  four  highest  spinal  ner\'es  have  branches 
of  communication  with  the  upper  ganglion  of  the  sympathetic ;  but  the 
ofTset  to  the  fourth  nerve  may  come  from  the  cord  connecting  the  upper 
to  the  next  ganglion. 

*  With  the  cranial  nerves.  Near  the  skull  the  trunks  of  the  vagus  (its 
lower  ganglion)  and  hypoglossal  nerves  are  joined  by  branches  of  the 
sympatlietic.  In  the  foramen  jugulare  also,  both  the  petrosal  ganglion 
of  the  glosso- pharyngeal  and  the  ganglion  of  the  root  of  the  vagus  receive 
small  fihiments,  one  to  each,  from  an  ascending  ofTset  of  the  ganglion. 

Communications  are  formed  with  several  other  cranial  nerves  by  means 
of  an  offset  from  the  ganglion  into  the  carotid  canal  (p.  33). 

Branches  for  Distribution,  This  set  of  branches  is  more  numerous 
than  the  preceding,  and  the  nerves  are  larger  in  size. 

Branches  for  bloodvessels  (nervi  molles).  These  nerves  surround  the 
external  carotid  artery,  and  ramify  on  its  branches  so  as  to  form  plexuses 
on  the  arteries  with  the  same  names  as  the  vessels :  some  small  ganglia 
are  occasionally  found  on  these  ramifying  nerves.  By  means  of  the  plexus 
on  the  facial  artery  the  submaxillary  ganglion  communicates  with  the  sym- 
pathetic ;  and  through  the  plexus  on  the  internal  maxillary  artery  the  otic 
ganglion  obtains  a  similar  communication. 

Another  offset  from  the  upper  part  of  the  ganglion  accompanies  the 
internal  carotid  artery  and  its  branches.     Near  the  skull  it  divides  into 
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two  pieces,  which  enter  the  canal  for  the  carotid,  one  on  each  side  of  that 
vessel :  and  are  continued  to  the  eyeball  and  tlie  pia  mater  of  the  bniin, 
fonnin^  secondary  plexuses  on  tlie  ophthalmic  and  cerebral  arteries.  In 
the  carotid  canal  communications  are  formed  with  the  tympanic  nerve  (p. 
Ill)  and  with  the  spheno-piilatine  ganglion  (p.  141)  ;  with  the  former  near 
the  lower,  and  with  the  latter  near  the  upper  opening  of  the  canal.  The 
communicjitions  and  ]>lexuses  which  these  nerves  form  in  their  course  to 
the  base  of  the  brain  are  described  at  p.  33. 

The  pharyngeal  nerves  pass  inwards  to  the  side  of  the  pharynx,  where 
they  join  with  other  branches  of  the  cranial  nerves  in  the  pharyngeal 
plexus  (p.  113). 

Cardiac  nerves  enter  the  thorax  to  join  in  the  plexuses  of  the  heart. 
There  are  tliree  cardiac  nerves  on  each  side,  viz.,  superior,  middle,  and 
inferior,  each  taking  its  name  from  the  ganglion  of  which  it  is  an  offset. 

The  superior  cardiac  nerve  (superficial)  of  the  right  side  courses  behind 
the  sheath  of  the  carotid  vessels,  and  enters  the  thorax  beneath  the  sub- 
clavian artery.  In  the  neck  the  nerve  is  connected  with  the  cardiac 
branch  of  the  vagus,  with  the  external  laryngeal,  and  with  the  recurrent 
nerve.     In  some  bodies  it  ends  by  joining  one  of  the  other  cardiac  nerves. 

The  MIDDLE  CERVICAL  GANGLION  (gang,  thyroidcum)  is  of  small  size, 
and  is  situate  opposite  the  fifth  cervical  vertebm,  usually  on  or  near  the 
inferior  thyroid  artery.  It  has  a  roundish  shape,  and  lies  beneath  the 
great  vessels.     Its  branches  are  the  following : — 

*  Connecting  branches  with  the  spinal  nerves  sink  between  the  borders 
of  the  longus  colli  and  anterior  scalenus,  to  join  the  fifth  and  sixth  cervi- 
cal nerves. 

Branches  for  Distribution.  These  consist  of  nerves  to  the  thyroid 
body,  together  with  the  middle  cardiac  nerve. 

The  thyroid  branches  ramify  around  the  inferior  thyroid  artery,  and 
^nd  in  the  thyroid  body ;  they  join  the  external  and  recurrent  laryngeal 
Kierves. 

The  middle  or  great  cardiac  nerre  descends  to  the  thorax  across  the 
subclavian  artery ;  its  termination  in  the  cardiac  plexus  will  be  learnt  in 
^he  chest.  In  the  neck  it  communicates  with  the  up{)er  cardiac  and  re- 
current laryngeal  nerves. 

The  iNFEiiiOR  CERVICAL  GANGLION  is  of  larjTO  sizc  but  irrenfular  in 
shape,  and  occupies  the  interval  between  the  first  rib  and  the  lateral  mass 
of  the  last  cervical  vertebra,  its  position  being  internal  to  the  superior 
intercostal  artery.  Oftentimes  it  extends  in  front  of  the  neck  of  the  rib, 
and  joins  the  first  swelling  of  the  knotted  cord  in  the  thorax.  Its  branches 
are  similar  to  those  of  the  other  two  ganglia. 

One  or  two  branches  surround  the  trunk  of  the  subclavian  artery,  and 
supply  filaments  to  that  bloodvessel. 

*  Connecting  branches  join  the  hist  two  cervical  nerves.  Other  nerves 
accom[)any  the  vertebral  artery,  forming  a  plexus — vertebral,  around  it, 
and  communicate  with  the  spinal  nerves  as  high  as  the  fourth. 

Only  one  branch  for  distribution,  the  inferior  cardiac  nerve^  issues  from 
the  lower  ganglion.  It  lies  l^eneath  the  subclavian  artery,  joining  in  that 
position  the  recurrent  laryngeal  nerve,  and  enters  the  thorax  to  terminate 
in  the  deep  cardiac  plexus  behind  the  arch  of  the  aorta. 

Directions,  The  student  now  proceeds  to  dissect  the  left  side  of  the 
neck,  but  the  remains  of  the  right  half  should  be  carefully  preserved  during 
the  time  occupied  in  the  examination  of  the  left  half. 


\ 
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Section  X. 

DISSECTION  OF  THE  LEFT  SIDE  OF  THE  NECK. 

Directions,  In  the  dissection  of  the  left  half  of  the  neck,  the  differences 
observable  between  it  and  the  right  side  are  specially  to  b^  studied. 
When  the  description  of  the  right  side  will  suffice,  reference  will  be  made 
to  it. 

After  the  neck  has  been  made  tense  over  a  narrow  block,  the  anterior 
part,  of  it  is  to  be  prepared  as  on  the  opposite  side-  The  description  of  the 
right  side  (p.  67  to  73)  is  to  be  used  for  the  anterior  triangular  space,  the 
sterno-mastoideus,  and  the  depressor  muscles  of  the  hyoid  bone. 

Next  the  scaleni  muscles  and  the  subclavian  vessels  are  to  be  learnt. 
The  dissection  and  description  of  the  muscles  on  the  right  side  (p.  73  to 
75),  will  serve  for  those  on  the  left,  except  that  the  student  will  meet  on 
the  left  side  with  the  thoracic  duct. 

The  thoracic  duct  is  contiguous  to  the  part  of  the  subclavian  artery  in- 
side the  scalenus  muscle.  If  it  is  uninjected  it  looks  like  a  vein,  rather 
smaller  than  a  croAv-quill ;  and  it  will  be  found  by  separating  the  jugular 
vein  from  the  carotid  artery,  about  half  an  inch  above  the  clavicle,  cours- 
ing from  beneath  the  artery  to  end  in  the  subclavian  vein. 

On  this  side  the  clavicle  may  remain  articulated,  in  order  that  the  joint 
may  be  leanit. 

The  LEFT  SUBCLAVIAN  ARTERY  aHscs  from  the  arch  of  the  aorta,  in- 
stead of  from  an  innominate  trunk,  and  ascends  thence  over  the  first  rib 
in  its  course  to  the  upper  limb.  With  this  difference  on  the  two  sides  in 
the  origin  of  the  subclavian — the  one  vessel  beginning  opposite  the  sterno- 
clavicular articulation,  the  other  in  the  thorax — it  is  evident  that  the 
length  and  connections  of  the  part  of  the  artery  on  the  inner  side  of  the 
scalenus  must  vary  much  on  opposite  sides. 

First  part.  The  part  of  the  artery  internal  to  the  anterior  scalenus  is 
much  longer  on  the  left  than  the  right  side,  and  is  almost  vertical  in  direc- 
tion, instead  of  being  horizontal  like  its  fellow.  After  leaving  the  chest 
it  is  deeply  placed  in  the  neck,  near  the  spine  and  the  <£sopliagus,  and 
does  not  rise  usually  so  high  above  the  first  rib  as  the  right  subclavian. 

Between  the  artery  and  the  surface  are  structures  like  those  on  the 
right  side,  viz.,  the  common  teguments  with  the  platysma  and  deep  fascia, 
and  the  sterno-mastoid,  hyoid,  and  thyroid  muscles.  Behind  the  vessel  is 
the  longus  colli  muscle.  To  the  inner  side^  are  the  oesophagus  and  the 
thoracic  duct;  and  the  pleura  is  in  contact  with  the  outer  and  anterior 
parts.  Its  connections  lower  in  the  chest  are  described  in  the  dissection 
of  the  thorax. 

Veuis,  The  internal  jugular  vein  is  superficial  Xo  the  artery  and  paral- 
lel to  it. 

Nerres,  The  pneumo-gastric  nerve  lies  parallel  to  the  vessel  instead 
of  across  it  as  on  the  right  side;  and  the  phrenic  nerve  crosses  over  it 
close  to  the  scalenus.  Accompanying  the  artery  are  the  cardiac  branches 
of  the  sympathetic,  which  course  along  its  inner  side  to  the  chest ;  and 
beneath  it  is  the  inferior  cervical  ganglion. 

The  second  and  third  parts  of  the  artery,  viz.,  beneath  and  beyond 
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the  right  side  (p.  7C);  but  the 
13  that  may  exist  in  the  connuc- 

Thc  hrattehet  of  this  urterj  resemble  so  closely  tho<ie  of  the  right  trunk, 
thai  one  description  will  fierve  fnr  botii  (p.  76  to  71:1).  It  may  be  re- 
marked, that  the  superior  intercostal  of  the  left  side  la  usually  int<;rnal  to, 
instead  of  beneath  the  scnlenus  as  on  the  right  side ;  in  other  words,  this 
branch  arises  sooner. 

Ttie  thoracic  duet  (fig.  27, ')  conveys  the  chyle  and  lymph  of  the 
greater  part  of  the  body  into  the  venous  c-irculation.  Kscaping  from  the 
thorax  on  the  (esophagus,  the  duct  ascends  in  the  neck  ne  high  as  the 
spvenlh  or  sixth  eervienl  vertebra.  At  the  spot  mentioned  it  issues  from 
beneath  the  carotid  trunk,  and  arches  outwanis  above  or  over  the  subcla- 
vian artery,  and  in  front  of  the  scalenus  muscle  and  the  phrenic  nerve,  to 
open  into  the  subcliivian  close  to  the  union  with  the  internal  jugular  vein. 
I>ouble  valves,  like  those  of  the  vf.ina,  arc  [ireseat  in  the  interior  of  the 
lube  1  and  a  pair  guar<)s  the  opening  into  ihe  posterior  \KiTt  of  the  vein, 
to  |>revent  the  passage  of  the  blood  into  it.  Frequently  the  upper  part  of 
the  duct  is  divided ;  and  there  maybe  separate  openings  into  the  large 
vein,  corresponding  with  those  divisions. 


Fig.  27. 


I^rge  lymphatic  vessels  from  the  lel't  si<le  of  the  hoad  and  neck,  and 
from  tlie  left  upjier  limb,  ojien  into  the  upiter  part  of  the  duct,  and  some- 
times separately  into  the  vein  ('°). 

Strucfiire.  This  tube  is  formed  of  three  coiits  like  the  bloodvessels, 
viz.,  inner,  midille,  and  outer.  Tlie  inner  is  an  elastic  layer  of  longitudi- 
nal fil)re8  covered  by  flattened  cpilhelinni;  the  midiUe  is  mnsuular  and 
elastic  wiih  transverse  fibres;  mid  the  outer  is  construcled  ehielly  of  Hlirous 
tissues  arranged  longitudinally  and  oblicpiely. 

Hxamiue  next  the  brachial  and  cervical  plexuses,  using  the  de.icriptioo 
of  the  right  aide  (p.  79  to  ttl). 
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Common  carotids.  On  opposite  sides  tliese  vessels  have  differences 
like  those  between  the  right  and  left  subclavian  arteries;  for  the  left  ves- 
sel arises  from  the  arch  of  the  aorta,  and  is  therefore  deep  in  the  chest, 
and  longer  than  the  right.  The  description  of  the  artery  between  it» 
origin  and  the  top  of  the  sternum  will  be  included  in  the  dissection  of  the 
thorax. 

Beyond  the  stemo->clavicular  articulation  the  vessels,  on  both  sides,  so 
nearly  resemble  one  another  that  the  same  description  may  serve  for  the 
two  (p.  81).  On  the  left  side,  however,  the  jugular  vein  and  the  pneumo- 
gastric  nerve  are  much  nearer  to  the  carotid  than  on  the  right  side,  and 
are  placed  over  the  artery  in  the  lower  third  of  the  neck.^ 

Parts  in  the  upper  aperture  of  the  thorax.  The  relative  po- 
sition of  the  several  parts  entering  or  leaving  the  thorax  by  the  upper 
opening  may  be  now  observed. 

In  the  middle  line  lie  the  remains  of  the  thymus  gland,  and  the  trachea 
and  oesophagus.  In  front  of  the  trachea  are  the  lower  ends  of  the  sterno- 
hyoid and  sterno-thyroid  muscles  with  layers  of  the  cervical  fascia,  and  the 
inferior  thyroid  veins ;  and  behind  the  gullet  and  windpipe  is  the  longuB 
colli  muscle.  Between  the  two  tubes  is  the  recurrent  nerve  on  the  left 
side. 

On  each  side  the  bag  of  the  pleura  and  the  apex  of  the  lung  project  into 
the  neck ;  and  in  ^the  interval  between  the  pleura  and  the  trachea  and 
oesophagus,  are  placed  the  vessels  and  nerves  passing  between  the  thorax 
and  the  neck.  Most  anteriorly  on  both  sides  lie  the  innominate  vein,  the 
phrenic  nerve,  and  the  internal  mammary  artery ;  but  the  vessels  and 
nerves  next  met  with  are  different  on  the  two  sides.  On  the  right  side 
come  the  innominate  artery,  with  the  vagus,  the  cardiac  nerves,  and  the 
right  lymphatic  duct ;  but  on  the  left  side  are  the  left  vagus,  the  left  com- 
mon cai'otid  artery,  the  thonu^ic  duct,  and  the  left  subclavian  artery  with 
the  cardiac  nerves.  Lastly,  altogether  behind  on  each  side  are  part  of  the 
first  intercostal  nerve,  the  cord  of  the  8ym[)athetic,  and  the  superior  inter- 
costal artery. 

The  thyroid  body  is  a  soft  reddish  mass,  which  is  situate  opposite  the 
upper  part  of  the  tnieheiu  It  consists  of  two  lobes,  one  on  each  side, 
which  are  united  by  a  narrow  piece  across  the  fi*ont  of  the  windpi|>e.  The 
connecting  piece,  about  half  an  inch  in  depth,  is  named  the  isthmus,  and 
is  placed  O[)posite  the  second  and  third  rings  of  the  air  tube. 

Each  lobe  is  somewhat  conical  in  shape,  with  the  smaller  end  upwards, 
and  is  about  two  inches  in  length.  It  is  interposed  betwcH;n  the  windpipe 
and  the  sheath  of  the  common  carotid  artery,  and  is  covered  by  the  sterno- 
thyroid, stenio-hyoid,  and  omo-hyoid  muscles.  The  extent  of  the  lobe 
varies ;  but  usually  it  reaches  as  high  as  the  middle  of  the  thyroid  cartilage, 
and  as  low  as  the  sixth  ring  of  the  trachea. 

From  the  upper  [)art  of  the  thyroid  body,  and  most  commonly  from  the 
left  lobe,  a  conical  piece — pyramid,  iiscends  towai*ds  the  hyoid  bone,  to 
which  it  is  connected  by  a  fibrous  band.  Sometimes  this  part  is  attached 
to  the  OS  hyoides  by  a  slip  of  muscle,  the  levator  glandulcB  thyroidete  of 
Soemmering. 

This  body  is  of  a  brownish  red  or  purple  hue,  is  granular  in  texture, 
and  weighs  from  one  to  two  ounces.     Its  size  is  larger  in  the  woman  than 

'  Occasionally  these  differonoes  will  be  reversed — the  vein  and  nerve  being  over 
the  artery  on  the  right  side,  and  away  from  it  on  the  left. 
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in  the  man.     On  cutting  into  tlie  glund  a  viscid  yeliowisli  fluid  escapes. 
It  has  not  any  excretory  tube  or  duct. 

Structure.  The  thyroid  body  is  not  provided  with  a  distinct  ca{>sule ; 
but  it  is  surrounded  by  areolar  and  fine  elastic  tissues,  which  project  into 
the  substance  and  divide  it  into  masses. 

The  substance  of  tlie  ghind  consists  of  spherical  or  elongated  vesicles, 
which  vary  in  size,  some  being  as  large  iuh  the  liead  of  a  small  pin,  and 
others  only  ^^gth  of  an  inch.  These  vesicles  are  simple  sacs,  distinct  trom 
one  another,  and  contain  a  yellowish  fluid  with  corpuscles.  The  wall  of 
the  vesicles  consists  of  a  thin  pro|)er  membrane  with  a  nucleated  epitlielial 
lining.  Fine  vessels  and  areolar  tissue  unite  togeth(T  the  vesicles  into 
small  irregular  masses  or  lobules  of  the  sizt*  of  the  little  flnger  nail. 

The  arteries  of  the  thyroid  body  are  two  on  eiwh  side — su|)erior  and 
inferior  thyroid.  The  branches  of  the  external  carotids  (supi^rior  thyn>id) 
ramify  chiefly  on  the  anterior  aspect ;  winle  those  from  the  subclavians 
(inferior  thyroid)  pierce  the  under  surface  of  the  body.  A  very  free  com- 
munication is  established  between  all  the  vessels ;  and  in  the  substance  of 
the  thyroid  body  the  arteries  form  a  capillary  network  around  the  vesich^s. 
Occasionally  there  is  a  thinl  thyn)id  branch  (art.  thyroid,  irna)  which 
arises  from  the  innominate  ^irtery  into  the  thorax,  and  ascending  in  front 
of  the  trachea  assists  in  supplying  the  thyroid  iKxly. 

The  veins  are  large  and  numemus ;  they  are  su|>erior,  middle,  and  infe- 
rior thyroid  on  each  side.  The  flrst  two  enter  the  int(*nial  jugular  vein 
(p.  82).  The  inferior  thyroid  vein  issues  from  the  lower  part  of  the  thy- 
roid body,  and  descends  on  the  trachea — the  two  forming  a  plexuse  on 
that  tube  beneath  the  sterno-thyroid  muscles ;  it  enters  Anally  the  innomi- 
natH  vein  of  its  own  side. 

The  TKAciiEA,  or  air  tube,  is  continued  from  the  larj'nx  to  the  thonix, 
and  ends  by  dividing  into  two  tubes  (bronchi)  oik;  for  each  lung.  It  (k*cu- 
pies  the  middle  line  of  the  body,  and  extends  commonly  from  the  fifth 
cervical  to  the  fourth  dorsal  vertebra,  measuring  about  four  inches  and  a 
half  in  length,  and  nearly  one  in  bn*a(hh.  The  front  of  the  tniclH*a  is 
rounded  in  conse(|ucnce  of  tiie  existence  of  firm  cartilaginous  hands  in  the 
anterior  wall,  but  at  the  iK)sterior  asjx'ct  the  cartihigcrs  are  absent,  an<l  th(; 
tube  is  flat  and  muscular. 

The  cervical  part  of  the  trachea  is  very  niovahh',  and  luis  the  following 
relative  {)osition  to  the  siuTounding  parts.  Covering  it  in  frcnit  are  the 
small  mus<des  reaching  fnun  the  stcnmm  to  the  hyoi<l  bone,  with  the  <le«*|» 
cervical  fascia:  beneath  thos(*  muscles  is  the  inferior  thyroid  plexus  of 
veins:  and  ne^ir  the  larynx  is  the  isthnuis  of  the  thyroid  body.  Uehind 
the  tubi*  is  the  (esophagus,  witli  the  recnrn»nt  nerves.  On  each  side  are 
the  commf)n  C4in)tid  artery  and  the  thyroid  bo<ly. 

The  structure  of  the  trachea  is  described  in  Section  XVII. 
The  «Esoi»iiA<;rs,  or  gullet,  reaches  from  the  pharynx  t(»  the  stomach. 
It  commences,  like  tin*  trachea,  o|)|)osite  th(*  fifth  cervi<!al  vert(d)ra,  and 
ends  op()Osite  the  tenth  dorsal  vtTtehra.  The  tnb<?  n*aches  through  part  of 
the  neck,  and  through  the  whole  of  the  thorax  ;  and  occupies  the  middle 
line  of  the  body.     In  lentrth  it  measures  about  nine  inches. 

In  the  neck  its  position  is  Ixdiind  the  tratdiea  till  near  the  thorax,  where 
it  projects  to  the  left  side  of  the  air  tube,  and  touclu\s  the  thyroid  body 
and  the  thoracic  duct.  Behind  the  lesophagus  is  the  longus  colli  muscle. 
On  each  side  is  the  common  carotid  artery,  tli(;  proximity  of  tin;  left  being 
greatest  because  of  the  projection  of  the  (esophagus  towards  the  same  side. 
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The  structure  of  the  oesophagus  will  be  examined  in  the  dissection  of 
the  thorax. 

Directions.  The  dissector  may  learn  next  the  digastric  and  stylo-liyoid 
muscles,  with  the  hypoglossal  nerve  (p.  82).  Afterwards  he  may  take 
tlie  trunk  of  the  external  carotid,  with  the  following  branches — superior 
thyroid,  facial,  occipital,  posterior  auricular,  and  superficial  temporal  (p. 
83  to  87). 

The  dissector  is  not  to  examine  now  the  pterygo-maxillary  or  sub- 
maxillary regions  on  the  left  side,  because  such  a  proceeding  would  inter- 
fere with  the  subsequent  dissections.  Before  learning  the  pharynx  he 
should  lay  bare,  on  this  side,  the  middle  and  inferior  ganglia  of  the  sym- 
pathetic with  their  branches. 

Dissection.  For  ilie  display  of  the  two  lower  ganglia  of  the  sympathetic 
and  their  branches,  it  will  be  necessary  to  take  away  the  great  bloodvessels 
by  cutting  them  across  at  the  lower  part  of  the  neck,  and  near  the  digastric 
muscle.  In  removing  the  vessels,  care  must  be  taken  of  the  sympathetic 
beneath  them. 

The  middle  ganglion  must  be  sought  in  the  fat  and  areolar  tissue  near 
the  inferior  thyroid  artery ;  and  the  inferior  one  will  be  seen  on  the  neck 
of  the  first  rib,  after  the  subclavian  artery  has  been  divided.  The  upper 
cardiac  nerve  may  be  found  descending  beneath  the  carotid  sheath. 

The  upper  end  of  the  sternum  with  its  attached  clavicle  is  to  be  taken 
away  next,  by  cutting  through  the  middle  of  the  first  rib ;  and  the  piece 
of  bone  is  to  be  put  aside  for  the  subsequent  examination  of  the  sterno- 
clavicular articulation. 

The  middle  and  inferior  cervical  ganglia  of  the  sympathetic  nerve  are 
80  similar  to  the  corresponding  ganglia  of  the  right  side,  that  the  same 
description  will  suffice  (p.  117). 

The  cardiac  nerves  are  three  in  number  on  the  left  as  on  the  right  side, 
viz.,  superior,  middle,  and  inferior,  but  they  present  some  differences. 

The  superior  cardiac  nerve  has  a  similar  course  in  the  neck  on  both 
sides;  but  the  left  in  entering  the  chest  lies  between  and  parallel  to  the 
carotid  and  subclavian  arteries. 

The  middle  cardiac  nerve  unites  frequently  with  the  next,  and  passes 
beneath  the  subclavian  artery  to  the  deep  cardiac  plexus. 

The  inferior  cardiac  nerve  is  generally  a  small  branch,  which  enters 
the  thorax  conjoined  with  the  preceding,  to  end  in  the  cardiac  plexus. 


Section  XI. 

DISSECTION  OP  THE  PHARYNX. 


The  pharynx,  or  the  commencement  of  the  alimentary  passage,  can  be 
examined  only  when  it  has  been  separated  from  the  rest  of  the  head  ;  and 
it  will  therefore  be  necessary  to  cut  through  the  btise  of  the  skull  in  the 
manner  mentioned  below,  so  as  to  have  the  anterior  half,  with  the  pharynx 
connected  to  it,  detached  from  the  posterior  half. 

Dissection.  The  block  being  removed  from  beneath  the  neck,  the  head 
is  to  be  placed  downwards,  so  that  it  may  stand  on  the  cut  edge  of  the 
skull.     Next  the  trachea  and  (esophagus,  together  with  the  vagus  and 
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sympathetic  nerves,  are  to  be  cut  near  the  first  rib,  and  all  are  to  be  8e[)a- 
rated  from  the  spine  as  high  as  the  basilar  process  of  the  occipital  bone  ; 
and  without  injuring,  on  the  left  side,  the  vessels  and  nerves  near  the 
skull. 

For  the  division  of  the  skull  turn  upwards  the  inner  surface  of  the  base, 
and  make  the  following  incisions  in  the  posterior  fossa.  On  the  riglit  side 
a  cut,  with  the  chisel,  is  to  be  carried  along  the  line  of  union  of  the 
petrous  part  of  the  temporal  with  the  occipital  bone.  On  the  left  side  an- 
other cut  with  the  chisel  is  to  be  made  in  the  same  direction,  but  through 
the  occipital  bone  internal  to  the  foramen  jugulare  and  the  inferior  petrosal 
sinus  :  this  is  to  begin  rather  behind  that  foramen,  and  to  end  op|>osite  the 
one  on  the  other  side.  The  skull  is  to  be  sawn  through  vertically  on  the 
left  side  close  behind  the  mastoid  part  of  the  temponiJ  bone,  so  that  the 
incision  shall  meet  the  outer  end  of  tlie  cut  made  with  the  chisel. 

Finally  placing  the  skull  again  upside  down,  let  the  student  chisel 
through  the  basilar  process  of  the  occipital  bone  between  the  attachments 
of  the  pharynx  and  the  muscles  of  the  spinal  column,  the  instniment  being 
directed  backwards.  The  base  of  the  skull  is  now  divided  into  two  {Nirts 
(one  having  the  pharynx  attached  to  it,  the  other  articulating  with  the 
spine),  which  can  be  readily  separated  with  a  scalpel. 

The  spinal  column  with  the  piece  of  the  occipital  bone  connected  with 
it  should  be  set  aside,  and  kept  for  after  examination. 

Dissection  of  the  pharynx  (fig.  28).  Let  the  student  take  the  anterior 
part  of  the  divided  skull,  and,  lifter  moderately  tilling  the  pharynx  with 
tow,  fasten  it  with  hooks  on  a  block,  so  that  the  (esophagus  may  be  pen- 
dent and  towards  him. 

On  the  left  side  of  the  pharynx  a  diftert»nt  view  from  that  of  the  right 
side  may  be  obtained  of  the  cranial  and  sympathetic  n<Tves  near  the  skull 
(]>.  112),  when  some  loose  areolar  tissue,  and  the  styloid  pro<'es8  with  its 
muscles,  have  been  removed  :  if  the  lower  en<ls  of  th(;  nervi^s  are  fix(id 
with  pieces  of  thread,  a  more  satisfactory  examination  can  be  nuwh^  of 
them. 

Afterwards  the  dissector  may  pnxreed  Xo  remove  the*  fascMa  from  the 
constrictor  muscles  of  the  ri^lit  side  (fig.  2H),  in  the  direction  of  tln^  fibres 
— these  radiating  from  the  side  to  the  middle  lin<».  The  margins  of  the 
two  lower  constrictor  muscles  (middle  and  inferior)  wvv  to  Ik^  defined. 
Beneath  the  lower  one  near  the  larynx,  will  be  found  the  recurn^it  nerve 
with  vessels;  whilst  intervening  l>etween  tin'  middle  and  sup(»ric)r,  are  the 
stylo-pliaryngeus  muscle  and  the  glosso-pliaryngeal  nerve. 

To  J*ee  the  attachment  of  the  sii|M*rior  constrictor  to  the  lower  jaw  and 
the  ptery go- maxillary  ligament,  it  will  he  necessary  to  cut  through  the  in- 
ternal pterygoid  muscle  of  the  right  si(h'.  Above  the  upper  fibres  of  this 
constrictor,  and  near  the  base  of  tlu^  skull,  are  two  small  innscl(»s  of  the 
palate  (F  and  II)  entering  thc^  pharynx  :  onc^ — tensor  palati,  lies  In'lween 
the  internal  ]>terygoid  plate;  and  muscle  ;  and  the  other — levator  palati,  is 
farther  in,  and  larger. 

The  PiiAuyxx  is  situated  behind  the  nose,  mouth,  and  larynx.  Its 
extent  is  from  the  bjise  of  the  skull  to  the  erieoid  cartilage?  of  the  larynx, 
when*  it  ends  in  the  ccsophngus.  In  form  it  is  somewhat  conical,  with  the 
dilated  part  upwards;  and  in  length  it  mejisures  from  five  to  six  inch(»s. 

Th<»  tulM*.  of  the  pharynx  is  incomplete  in  front,  where  it  eonununieates 
with  the  cavities  above  mentioned,  but  is  (piite  closed  behind.  On  each 
side  of  it  are  placed  the  trunks  of  the  carotid  arteries,  with   the  internal 
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jugular  vein  and  the  accompanying  cranial  and  sympathetic  nerves.  Behind 
it  is  the  spinal  column,  covered  by  muscles,  viz.,  longus  colli  and  rectus 
capitis  auticus  major. 

In  front  the  pharynx  is  united  to  the  larynx,  the  hyoid  bone  and  the 
tongue,  and  to  the  bony  framework  of  the  nasal  cavity ;  but  behind  it  is 
unattached,  and  is  formed  chiefly  of  thin,  fleshy  strata.  In  the  posterior 
wall  are  contained  elevator  and  constrictor  muscles ;  and  at  the  upper  part 
the  bag  is  further  completed  by  an  aponeurotic  expansion  which  fixes  it  to 
the  base  of  the  skull.     The  whole  is  lined  by  mucous  membrane. 

The  aponeurosis  of  attachment  is  seen  at  the  upper  part  of  the  pharynx, 
where  the  muscular  fibres  are  absent,  to  connect  the  tube  to  the  base  of  the 
skull,  and  to  complete  tlie  i)08terior  boundary.  Su|)eriorly  it  is  fixed  to 
the  basilar  process  of  the  occipital,  and  the  petrous  part  of  the  temporal 
bone,  as  well  as  to  the  cartilage  between  the  two  ;  but  inferiorly  it  becomes 
thin,  and  extends  between  the  muscular  and  mucous  strata.  On  this  mem- 
brane some  of  the  fibres  of  the  constrictor  muscles  terminate. 

The  CONSTRICTORS  are  three  thin  muscles,  which  are  arranged  like 
scales,  the  lower  partly  overlaying  the  middle,  and  the  middle  the  upper. 

The  inferior  constrictor  (fig.  28,  ^J,  the  most  superficial  and  lowest, 
arises  from  the  side  of  the  cricoid  cartilage ;  from  the  oblique  line  and 
upf)er  and  lower  borders  of  the  thyroid  cartilage,  and  from  tlie  part  of  the 
latter  which  is  l)ehind  the  oblique  line.  The  origin  is  small  when  com- 
jmred  with  the  insertion,  for  the  fibres  are  directed  backwards,  radiating, 
and  are  inserted  into  a  raphi  along  the  middle  line,  where  it  meets  the 
corresponding  muscle  of  the  opposite  side. 

The  outer  surface  of  the  muscle  is  in  contact  with  the  sheath  of  the 
carotid  artery,  and  with  the  muscles  covering  the  spinal  column.  The 
lower  border  is  straight,  and  is  continuous  with  the  fibres  of  the  oesopha- 
gus ;  whilst  the  upper  border  overlaps  the  fibres  of  the  middle  constrictor 
(b).     The  recurrent  nerve  and  vessels  (*)  enter  beneath  the  lower  border. 

The  fniddie  constrictor  (fig.  28  ")  has  nearly  the  same  shape  as  the  pre- 
ceding, that  is  to  say,  it  is  narrowed  in  front  and  expanded  behind.  Its 
fibres  arise  from  the  great  cornu  of  the  os  hyoides,  from  the  small  cornu 
of  the  same  bone,  and  from  the  stylo-hyoid  ligament.  From  this  origin 
the  fibres  radiate,  and  are  blended  along  the  middle  line  with  the  other 
muscles. 

The  surfaces  have  connections  similar  to  those  of  the  preceding  con- 
strictor. The  upper  border  is  separated  from  the  superior  constrictor  by 
the  stylo-pharyngeus  muscle  d,  and  ends  on  the  aponeurosis  of  the  pharynx, 
about  an  inch  from  the  base  of  the  skull.  The  lower  border  descends 
beneath  the  inferior  constrictor ;  and  opposite  the  interval  between  the  two 
is  the  upj>er  laryngeal  nerve  ('). 

The  superior  constrictor  (fig.  28  °)  is  the  least  strong  of  the  three 
muscles,  and  wants  the  usual  conical  form.  Its  origin  is  extensive,  and 
is  connected  successively,  from  above  down,  with  the  inner  surface  of  the 
internal  pterygoid  plate  (the  lower  third  or  less),  with  the  pterygo-maxil- 
lary  ligament,  with  the  posterior  part  of  the  mylo-hyoid  ridge  of  the  lower 
jaw,  and  with  the  mucous  membrane  of  the  mouth  and  tlie  side  of  the 
tongue.  The  fleshy  fibres  pass  backwards,  and  are  inserted  on  the  aponeu- 
rosis of  the  pharynx,  as  well  as  into  the  raphi  along  the  middle  line. 

The  parts  in  contact  externally  with  this  muscle  are,  the  deep  vessels 
and  nerves  of  the  neck ;  and  internally  it  is  lined  by  the  aponeurosis  and 
the  mucous  membrane.     The  upper  border  consists  of  arched  fibres  which 
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ire  directed  bnckwards  rrom  the  pteryn:oi<]  pliile ;  iinA  nbovc  it  the  levator 
piiidi  muscle  F  is  xeen.  The  lower  bonier  is  overluid  hy  the  middle  eon> 
Mrlcior  inu)u;le.  The  allachment  to  the  pterygu-mitxillary  ligiinicni  cor- 
responde  nith  the  origin  of  the  huccinntor  muscle  i. 

Kg.  28. 


Action  of  coiittrirtors.  Tlte  muncli's  of  both  jiIiIps  <'oiitrrirtiiip  will 
•limini^th  the  size  of  the  [iliftrynx  :  lunl  uh  iIic  anterior  iiltu<:hiufin«  of  (he 
lower  miMcles  lire  nearer  logelhiT  thiiu  lliiw  of  ihe  U|i|ier,  the  tiii.e  will 
be  contraetei!  more  heliiml  the  hiryux  thim  near  the  heiul. 

In  swallowing  the  morjM-l  in  seized  tirnt  hv  the  middle' eonstri dor,  and 
is  delivered  over  to  the  inferior,  by  whirli  it  is  conveyed  lo  ihe  «'(io|ilm- 
tun:  Ixiih  mnAcle>i  act  involutiturily.  By  the  contraction  of  the  ii[i[ier 
muscle  the  sjuce  uliove  the  inoulli  will  be  niirrowe<l,  so  thiit  the  soft  [lalale 
being  raised,  the  upper  jtorlion  of  the  pliaryngcal  cpttce  can  be  clmt  off 
Irom  the  lower. 
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Dissection  (fig.  29).  Oi>en  the  pharynx  by  an  incision  along  its  mid- 
dle, and,  after  removing  the  tow  from  the  interior,  keep  it  open  with 
hooks:  a  better  view  of  the  cavity  will  be  obtained  by  partly  dividing  the 
occipital  attachment  on  each  side.  The  mucous  membrane  is  to  be  care- 
fully removed  below  the  dilated  extremity  of  the  f^ustachian  tube  on  the 
right  side,  for  the  [>urpose  of  finding  some  pale  muscular  fibres,  salpingo- 
pharyngeus  c,  which  descend  from  it. 

The  ELEVATORS  of  the  pharynx  are  two  in  number  on  each  side — an 
external  (stylo-pharyngeus),  and  an  internal  (salpingo-pharyngeus). 

The  stylo'pharyngetts  (external  elevator)  may  be  read  again  with  the 
pharynx.     Its  description  is  given  in  p.  lOG. 

Salpingo-pharyngeus^  c  (internal  elevator).  This  little  band  is  fixed 
by  tendon  to  the  lower  border  of  the  cartilage  of  the  Eustachian  tube  near 
the  orifice.  Its  ficshy  fibres  end  below  by  joining  those  of  the  palato- 
pharyngeus  Q.  If  the  part  is  not  tolerably  fresh  the  muscle  may  not  be 
visible. 

Action,  This  thin  muscle  elevates  the  upper  and  lateral  part  of  the 
pharynx  alwve  the  spot  where  the  large  external  elevator  enters  the  wall; 
but  it  is  probably  used  chiefiy  in  0[>ening  the  Eustachian  tube  in  swal- 
lowing. 

The  interior  of  the  pharynx  (fig.  29)  is  wider  from  side  to  side  than 
from  before  back,  and  its  greatest  width  is  opposite  the  hyoid  bone;  from 
that  spot  it  diminishes  both  upwards  and  downwards,  but  much  more, 
rapidly  in  the  Uitter  than  in  the  former  direction.  Through  the  part  of 
the  passage  above  the  mouth  the  air  moves  in  respiration ;  whilst  through 
that  below  the  mouth  both  air  and  food  are  transmitted — the  air  |)assing 
to  the  aperture  of  the  windpipe,  and  tiie  food  to  the  oesophagus.  In  it 
the  following  objects  are  to  be  noticed : — 

At  the  top  are  situate  the  }>osterior  apertures,  G,  of  the  nasal  cavity, 
which  are  separated  by  the  septum  nasi ;  and  below  them  hangs  the  soft 
palate,  partly  closing  the  cavity  of  the  mouth.  By  the  side  of  each  nasal 
aperture  is  the  trumpet-shaped  end  of  the  Eustachian  tube,  F. 

Below  the  soft  palate,  the  opening  into  the  mouth — isthmus  faucium, 
H,  is  to  be  recognized;  and  on  each  side  of  this  is  the  tonsil,  K,  which  is 
placed  in  a  hollow  between  two  prominences  named  pillars  of  the  soft 
palate — the  one,  i,  proceeding  from  the  soft  palate  to  the  side  of  the 
tongue,  and  the  other,  l,  from  the  same  part  to  the  side  of  the  pharynx. 

Next  in  order,  below  the  mouth,  comes  the  a|)erture  of  tl^e  larynx,  N; 
and  close  in  front  of  it  is  the  epiglottis,  or  the  valve  which  assists  to  close 
tjjat  opening  during  deglutition.  Lowest  of  all  is  the  opening,  o,  from 
the  pharynx  into  the  cesophagus. 

The  apertures  into  the  pharynx  are  seven  in  number,  and  have  the 
following  position  and  boundciries: — 

The  posterior  openings  of  the  nasal  fossa,  G,  are  oval  in  form,  and 
measure  about  an  inch  from  above  down,  but  only  half  an  inch  across. 
Each  is  constructed  in  the  dried  skull  by  the  sphenoid  and  palate  bones 
above,  and  by  the  palate  below ;  by  the  vomer  inside,  and  the  internal 
pterygoid  plate  outside;  and  it  is  lined  by  mucous  membrane. 

The  Eustachian  tube,  F,  is  a  canal,  partly  osseous,  partly  cartilaginous, 
by  which  the  tympanic  cavity  of  the  ear  communicates  with  the  exter- 
nal air. 

If  the  mucous  membrane  be  removed  from  the  tube  on  the  right  side, 
the  cartilaginous  part  appears  to  be  nearly  an  inch  long.     It  is  narrow 
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Miperiorljr,  where  it  is  fixed  to  the  margins  of  a  groove  between  the  petrous 
fMUt  of  the  temporal  and  tlie  sphenoid  bone;  hiil  it  itien-ases  in  width  tut 
it  is  directed  downwants  to  tlie  pliaryiix.  nnd  ends  by  u  wiile  aperture 
inside  the  int«nuil  ptprygoid  plate,  on  a  level  will)  the  inferior  meatus. 
Its  opening  in  the  pliarynx  is  oval  in  form;  and  the  inner  side,  whieh  is 
larger  than  the  outer,  projects  forwards,  giving  rise  to  a  trumpet-shaped 
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Tlth  part  of  tlie  liil>e  is  cnnstriicied  by  a  triiin^lar  jiiece  of  rurlihige, 
whoHC  marjxins  are  bent  downwiinU  so  its  to  ini:lo«e  it  narniw  n|)uce:  but 
St  the  uDiler  twpect  llie  cartiliige  is  deficient,  and  l)ie  wall  is  formed  by 
fibrous  membrane,  (-losely  united  to  the  ]>IiTygi>i<l  pliile,  the  lube  is 
covered  bv  the  miicons  membrane ;  and  through  it  the  mucous  lining  of 
the  cavity  of  the  tyni|>anum  is  continuous  with  that  of  the  pharynx. 

The  B]iacu  included  lietwcen  the  rocit  of  Ihe  t<mguc  and  tlie  urches  of 
the  soft  jialale  on  opi>o:iite  si<les  is  called  the  j'liueri.  It  is  wider  below 
than  above:  and  on  eauh  side  lies  the  tonsil. 
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The  isthmus  faucium,  h,  is  the  narrowed  aperture  of  communication 
between  the  mouth  and  the  fauces,  whose  size  is  altered  by  the  elevated 
or  pendent  position  of  the  soft  palate.  Laterally  it  is  bounded  by  the 
anterior  arches  of  the  soft  palate,  which  are  named  pillars  of  the  fauces. 

The  aperture  of  the  larynx^  N,  is  wide  in  front,  where  it  is  bounded  by 
the  epiglottis,  and  pointed  behind  between  the  arytenoid  cartilages.  The 
sides  are  sloped  from  before  back,  and  are  formed  by  folds  of  the  mucous 
membrane  extending  between  the  aryta?noid  cartilages  and  the  epiglottis. 
Posteriorly  it  is  limited  by  the  comicula  laryngis,  and  by  the  arytJenoid 
muscle  covered  by  mucous  membrane.  During  respiration  this  aperture  is 
unobstructed,  but  in  the  act  of  deglutition  it  is  closed  by  the  epiglottis. 

The  opening  into  the  oesophagus^  o,  is  the  narrowest  part  of  the  pha- 
r}'nx,  and  is  opposite  the  cricoid  c-artilage  and  the  fifth  cervical  vertebra. 
Internally  the  mucous  membrane  in  the  oesophagus  is  paler  than  that  in 
the  pharynx  :  and  externally  the  point  at  which  the  pharynx  ends  is 
marked  by  a  slight  contraction,  and  by  a  change  in  the  direction  of  the 
muscular  fibres. 

The  SOFT  PALATE,  Q  (vclum  pendulum  palati),  is  a  movable  structure 
between  the  mouth  and  the  pharynx,  which  can  either  close  the  opening 
of  the  mouth,  or  cut  off  the  passage  to  the  nose,  according  as  it  is  de- 
pressed or  elevated.  In  the  usual  position  of  the  soft  palate  (the  state  of 
relaxation)  the  anterior  surface  is  somewhat  curved,  and  is  continuous 
with  the  roof  of  the  mouth,  whilst  the  opposite  surface  is  convex  and 
turned  to  the  pharynx.  The  up|)er  l>orderi8  fixed  to  the  posterior  margin 
of  the  hard  palate ;  and  each  lateral  part  joins  the  pharynx.  The  lower 
border  is  free,  and  presents  in  the  centre  a  conical  pendulous  part — the 
uvula,  p.  Along  its  middle  is  a  slight  ridge,  indicative  of  the  original 
sepanition  into  two  halves. 

Springing  from  the  lower  part  of  the  soft  palate,  near  the  uvula,  are  two 
folds  on  each  sides,  containing  muscular  fibres,  which  are  directed  down- 
wards on  the  sides  of  the  fauces.  These  are  named  arches  or  pillars  of  the 
palate,  and  are  distinguished  from  one  another  by  their  relative  position. 
The  anteriory  i,  reaches  from  the  fore  part  to  the  side  of  the  tongue  near 
the  middle  ;  and  the  posterior,  L,  longer  than  the  other,  is  continued  from 
the  lower  border  to  the  side  of  the  pharynx.  As  they  diverge  from  their 
origin  to  their  termination,  they  limit  a  triangular  space  in  which  the  ton- 
sil lies. 

The  velum  consists  of  an  aponeurosis,  with  muscles,  vessels,  nerves,  and 
mucous  glands  ;  and  the  whole  is  enveloped  by  the  mucous  membrane. 

Dissection, — Some  of  the  muscles  of  the  palate  are  readily  displayed, 
but  others  require  care  in  their  dissection. 

On  the  right  side  the  two  principal  muscles  of  the  soft  palate — the  ele- 
vator and  tensor,  are  very  plain.  These  have  been  partly  dissected  on  the 
right  side  ;  but  to  follow  them  to  their  termination,  let  the  upper  attach- 
ment of  the  pharynx  on  the  same  side,  and  the  part  of  the  superior  con- 
strictor which  arises  from  the  internal  pterygoid  plate,  be  cut  through. 
The  levator  will  be  fully  laid  bare  by  the  removal  of  the  mucous  mem- 
brane, and  a  few  muscular  fibres  covering  it«  lower  part.  The  tendon  of 
the  tensor  palati  should  be  followed  round  the  hamular  process  of  the 
pterygoid  plate ;  and  its  situation  in  the  palate  beneath  the  levator  should 
hi'  made  evident.  The  position  of  the  Eustachian  tube  with  respect  to 
those  muscles  should  be  ascertained. 
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On  the  left  side,  the  mucous  membrane  is  to  be  raised  with  nrreut  cure 
from  the  posterior  surface  of  the  palate,  to  obtain  a  view  of  the  superficial 
muscular  fibres.  Immediately  beneath  the  mucous  covering  are  some 
line  transverse  fibres  of  the  (mlato-pharyngeus  muscle;  and  beneath  them, 
in  the  middle  line,  are  the  longitudinal  fibres  of  the  azygos  uvulse.  A 
deeper  set  of  fibres  of  the  [>alato-pharyngeus  is  to  be  followed,  on  the  right 
side,  beneath  the  levator  and  azygos  muscles. 

The  student  should  remove  next  the  mucous  membrane  from  the  mus- 
cular fibres  contained  in  the  arches  of  the  palate,  and  should  follow  these 
upwards  and  downwards.  In  order  to  see  them  in  the  anterior  fold,  it 
will  be  necessary  to  take  the  membrane  from  the  anterior  surface  of  the 
palate.  If  the  {lart  is  not  tolerably  fresh,  some  of  the  paler  fibres  may 
not  be  visible. 

Aponeurosii  of  the  soft  palate.  Giving  strength  to  the  velum  is  a  thin 
but  firm  a|)oneurosis,  which  is  attached  to  the  hard  palate.  This  mem- 
brane becomes  thinner  as  it  descends  in  the  velum;  and  it  is  joined  by 
the  tendon  of  the  tensor  jialati  muscle. 

The  MUSCLES  of  the  soft  |)alate  are  four  on  each  side, — an  elevator  and 
tensor;  with  the  palato-glossus  and  palato-pharyngeus,  which  act  as  de- 
pressors.    In  addition  there  is  a  small  median  azygos  muscle. 

The  LEVATOR  PAL  ATI  (fig.  29,  ^)  is  a  thick,  roundish  muscle,  which  is 
partly  situate  outside  the  pharynx.  It  arises  from  the  under  surface  of 
the  apex  of  the  petrous  portion  of  the  temporal  bone  (fig.  30, '),  and  from 
the  inner  and  hinder  part  of  the  cartilage  of  the  Eustachian  tul)e.  The 
fibres  enter  the  pharynx  above  the  superior  constrictor,  and  then  spread 
out  in  the  soft  palate,  where  they  join  along  the  middle  line  with  those 
of  the  muscles  of  the  opposite  side. 

Outside  the  pharynx  this  muscle  rests  against  the  Eustachian  tube.  In 
the  palate  it  forms  a  stratum  that  reaches  the  whole  depth  of  that  struc- 
ture, and  is  embraced  by  two  planes  of  fibres  of  the  palato-pharyngeus  (*). 

Action,  It  tilts  backwards  the  fn»e  edge  of  the  soft  palate  towards  the 
pharj'nx  so  as  to  enlarge  the  isthmus  faucium,  and  to  shut  off*  with  the 
contracted  pharynx  the  nose  openings.  In  swallowing  the  |)alate  is  raised, 
and  is  arched  over  the  bolus  passing  fi*om  the  mouth  to  the  pharynx.  For 
its  action  on  the  Eustachian  tube,  see  Tensor  palati. 

The  TENSOR  vel  ciRcrMFLExrs  palati  (fig.  29,  ")  arises  like  the 
preceding  outside  the  j)harynx,  and  is  a  thin  riband-like  band,  situate 
between  the  internal  pterygoid  j»late  and  muscle.  About  one  inch  and  a 
half  wide  at  its  origin,  it  is  attached  to  the  slight  depression  (scaphoid 
fossa)  at  the  root  of  the  internal  pterygoid  i)late,  to  the  outer  and  forepart 
of  the  Eustachian  tube,  and  still  further  out  to  the  s[)inous  [process  of  the 
sphenoid,  and  the  vaginal  (tympanic)  |)roeess  of  the  temporal  hone.  In- 
feriorly  the  fleshy  fibres  end  in  a  ten(h)n  which,  entering  the  pharynx 
between  the  attachments  of  the  buccinator  muscle,  is  reflected  round  the 
hamular  process  (fig.  30, '),  and  is  inserted  into  about  one-third  of  an  inch 
of  the  posterior  border  of  the  palate,  viz.,  from  the  central  spine  to  a  pro- 
jecting point;  and  interiorly  into  the  aponeurosis  of  the  velum. 

As  the  tendon  winds  round  the  bone,  it  is  thrown  into  folds;  and  be- 
tween the  two  is  a  bursa.  In  the  soft  palate  it  lies  beneath  the  levator 
muscle.  The  Eustachian  tube  is  directed  inwards  between  this  muscle 
and  the  preceding. 

Action.  Acting  from  the  skull  the  muscle  will  fix  and  make  tense  the 
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lateral  part  of  the  soft  palate ;  but  its  movfmentB  will  be  very  limited, 
soeing  lliat  tlie  tendon  is  inserted  partly  into  tlie  palate  bone. 


If  the  soft  palate  is  fixed  by  the  depressor  muscles,  the  levator  and 
t«n?or,  and  the  salpingo-pharyn^eus,  taking  their  fixed  points  below,  open 
tiwi  Eustachian  tube  in  swallowing. 

The  rALATO-(iLossvs  muscle  (constrictor  isihmi  faucinm)  is  a  sm^I, 
pale  band  of  fibres,  which  is  cnnlained  in  the  anterior  arch,  i,  of  the  soft 
palate.  It  is  connected  inferiorly  with  the  iRteral  suriace  and  the  dorsum 
of  the  tongue;  from  thi»  sjtot  the  fibres  ascend  belore  tlie  lonsil  to  the 
anterior  as|iect  of  the  soft  palate,  where  they  Ibrm  n  thin  muscular  stratum, 
and  join  those  of  the  fellow  muscle  along  the  middle  line. 

At  its  origin  the  musi-le  is  blended  with  (he  glossal  muscles,  and  at  its 
insertion  it  is  placed  before  the  tensor  patati. 

Action.  The  palato-glossus  narrows  the  isthmus  of  the  fauces;  the  mus- 
cles of  opposite  sides  moving  inwards  towards  each  otiier,  and  separating 
from  the  mouth  the  morsel  to  be  swallowed. 

When  the  tongue  is  fixed  the  muscle  will  render  tense  and  draw  down 
the  soft  i>alate. 

The  PALATO-PEiARTNOEvs  is  Hiuch  larger  in  size  than  the  preceding, 
and  giveit  rise  to  the  eminence  of  the  posterior  pillar,  L,  of  the  soft  palate. 
The  muscle  is  attached  below  to  the  posterior  border  of  the  thyroid  carti- 
lage, some  fibres  blending  with  the  contiguous  portion  of  the  pharynx; 
and  it  decussates  across  the  middle  line  with  corresponding  fibres  of  the 
muscle  of  the  opjiosite  side  (Merkel).'  Ascending-  thence  behind  the 
tonsil,  the  fibres  enter  tl  e  side  of  the  palate,  and  sejiarate  into  two  layers 
(fig.  :10,  ').  The  {Kislerior,  thin  and  in  contact  with  the  mucous  mem- 
brane, joins  at  the  middle  line  a  like  oflset  of  iis  fellow.  The  deeper  or 
anterior  stratum,  much  the  strongest,  enters  the  substance  of  the  palate 
lietween  the  levator  and  tensor,  and  joins  at  the  middle  line  the  corre- 
sponding part  of  the  opposite  niusile,  whilst  some  of  the  upper  fibres  end 
on  the  aponeurosis  ol"  ilie  palate. 

'  Pr.  Merkel,  in  tlip  work  lM-fi>r>-  rprirnil  to.  slatra  tlisl  this  niusclo  ban  no  Ann 
Hxi-d  atlni'hmi-nt  In-low.  and  Uml  it  >-ncU  alli^>-(lit'r  in  the  w.il!  of  the  phar.riii, 
rlpeussatin)!  with  the  uiui^i'lo  uf  Ihi'  upposiie  >ii<lv.  Tliiii  s:(i:«<Ttion  does  not  acroid 
with  niy  expi'rienri'. 
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In  the  palate  the  muscle  incloses  the  levator  palati  and  azygos  uvulas 
between  its  two  strata. 

Action,  Taking  its  fixed  point  at  the  thyroid  cartilage  the  muscle  de- 
presses and  makes  tense  the  soft  palate. 

During  the  act  of  swallowing  both  muscles  move  back  the  lower  edge 
of  the  soft  palate  towards  the  pharynx;  and  approaching  each  other,  form 
an  oblique  ]»lane  for  the  downward  direction  of  the  food ;  in  that  state  the 
uvula  lies  in  the  interval  between  the  two. 

The  AZV(;()s  uvi'la-:  (fig.  29,  ^)  is  situate  along  the  middle  line  of  the 
velum  near  the  ])OSterior  surface.  The  muscle  consists  of  two  narrow 
tslip*  of  pale  fibres,  which  arise  from  the  spine  at  the  posterior  border  of 
the  hard  palate,  or  from  the  contiguous  aponeurosis,  and  end  inferiorly  in 
the  tip  of  the  uvula.  Ikhind  this  muscle,  separating  it  from  the  mucous 
niembmne,  is  the  thin  stratum  of  the  palato-pharyngeus. 

Action.  Its  fibres  elevate  tiie  uvula,  shortening  the  mid  part  of  the 
»oft  palate,  and  direct  tliat  process  backwards. 

The  tonsil^  k,  is  a  collection  of  follicular  capsules  resembling  those  on 
the  dorsum  lingua*,  which  is  placed  close  above  the  base  of  the  tongue, 
aind  iKitween  the  arches  of  the  soft  palate.  Each  is  roundish  in  shape,  but 
'%'ariabie  in  size ;  and  a]>ertures  are  apparent  on  its  surface.  Externally 
The  tonsil  is  situate  op])Osite  the  superior  constrictor  muscle  and  the  angle 
cDf  the  lower  jaw ;  and  when  enlarged  it  may  press  against  tlie  internal 
c^arotid  bloodvessel. 

The  apertures  on  the  surface  lead  to  n)unded  terminal  recesses  or  hol- 
lows which  are  lined  by  mucous  membrane.  Around  each  recess  is  a 
layer  of  small  closed  capsules,  which  are  seated  in  the  tissue  beneath  the 
snucous  membrane,  and  are  filled  with  a  grayish  substance  containing 
^^•♦•ns  and  nuclear-looking  bodies.  No  optinings  from  the  capsules  are  to  be 
wecognized  in  the  recesses. 

Its  arteries  are  numerous  and  are  derived  from  the  facial,  lingual,  as- 
cending  pharyngeal,  and   internal    maxillary  branches  of  the   external 
^"arotid.     Its   veins    iiave   a    plexiform  arrangement  on   the   outer  side. 
Jierves  are  furnished  to  it  from  the  fifth  and  glosso-pharyngeal  nerves. 

The  MUCOUS  membrane  of  the  pharf/nx  is  continuous  anteriorly  with  the 
lining  of  the  mouth,  nose,  and  larynx.  Covering  the  soft  palate  and  its 
numerous  small  glands  (palatine),  tlie  membnine  is  continued  to  the  ton- 
sils on  each  side,  and  is  prolonged  by  the  Eustacliian  tube  to  the  tym- 
])anum.  In  front  of  each  aryta^noid  cartilage  it  incloses  a  mass  of  muci- 
parous glands  (ar}'tienoid).  Inferiorly,  it  is  continued  by  the  (esophagus 
to  the  stomach. 

The  mucous  membrane  is  provided  with  more  glands  in  the  upper,  than 
in  the  lower  part  of  the  pharynx ;  and  its  charact(»r,  near  the  difterent 
a|>ertures,  resembles  that  of  the  membrane  lining  the  cavities  communi- 
cating with  the  pharynx.  Its  epitiielium  is  scaly  below  the  nares  (Henle); 
but  is  columnar  and  ciliated  above  that  spot,  where  only  the  air  is  trans- 
mitted. 

Beginning  of  the  (Esophagus.  This  tube  is  much  smaller  than  the  pha- 
rj'nx,  and  the  walls  are  flaccid.  For  the  commencement,  and  its  connec- 
tions in  the  neck,  see  p.  121. 

The  gullet  consists  of  two  layers  of  muscular  fibres,  with  a  lining  of 
mucous  membrane.  The  external  layer  is  formed  of  longitudinal  fibres, 
wjiich  begin  opposite  the  cricoid  cartilage  by  three  bundles,  anterior  and 
two  lateral ;  the  former  is  attached  to  the  ridge  at  the  back  of  the  carti- 
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lage,  and  the  others  join  the  inferior  constrictor.  Tlie  internal  layer^  on 
the  other  hand,  is  formed  of  circular  fibres,  which  are  continuous  with 
those  of  the  inferior  constrictor.  The  structure  of  the  oesophagus  is  de- 
scribed more  fully  in  the  dissection  of  the  thorax. 


Section  XII. 

CAVITY  OF  the  MOUTH. 


The  cheeks,  the  lips^  and  the  teeth  are  to  be  examined  with  the  mouth, 
as  all  may  be  considered  accessory  parts. 

The  Mouth.  The  cavity  of  the  mouth  is  situate  below  that  of  the 
nose,  and  extends  from  the  lips  in  front  to  the  isthmus  of  the  fauces  be- 
hind. Its  boundaries  are  partly  osseous  and  partly  muscular,  and  its  size 
depends  upon  the  position  of  the  lower  jaw  bone.  When  the  lower  jaw 
is  moderately  removed  from  the  upper,  the  mouth  is  an  oval  cavity  with 
the  following  boundaries.  The  roo}\  concave,  is  constituted  by  the  hard 
and  soft  palate,  and  is  limited  anteriorly  by  the  arch  of  the  teeth.  In  the 
iloor  is  the  tongue,  bounded  by  the  arch  of  the  lower  teeth  ;  and  beneath 
the  tip  of  that  body  is  the  frsenum  lingua;,  with  the  sublingual  gland  on 
each  side.  Each  lateral  boundary  consists  of  the  cheek  and  the  ramus  of 
the  lower  jaw  ;  and  in  it,  near  the  second  molar  tooth  in  the  upper  jaw, 
is  the  opening  of  the  parotid  duct.  The  anterior  opening  of  the  mouth  is 
bounded  by  the  lips ;  and  the  posterior  corresponds  with  the  anterior  pil- 
lars of  the  soft  palate. 

The  mucous  membrane  is  less  sensitive  on  the  hard  than  the  soft  parts 
bounding  the  mouth  ;  it  lines  the  interior  of  the  cavity,  and  is  reflected 
over  the  tongue.  Anteriorly  it  is  continuous  with  the  tegument,  and  pos- 
teriorly with  the  lining  of  the  pharynx.  The  epithelium  covering  the 
membrane  is  of  the  scaly  variety. 

Between  each  lip  and  the  front  of  the  corresponding  jaw  the  membrane 
forms  a  small  fold — fmenulum.  On  the  bony  part  of  the  roof  it  blends 
with  the  dense  tissue  (gums)  covering  the  vessels  and  nerves.  On  the 
soft  palate  it  is  smooth  and  thinner,  and  along  the  middle  of  the  palate  is 
a  ridge  which  ends  in  front  in  a  small  papilla.  In  the  floor  of  the  mouth 
the  membrane  forms  the  fnenum  linguae  beneath  the  tip  of  the  tongue,  and 
sends  tubes  into  the  openings  of  the  Whartonian  and  sublingusd  ducts ; 
whilst  on  each  side  of  the  frsenum  it  is  raised  into  a  ridge  by  the  subjacent 
sublingual  gland.  On  the  interior  of  the  cheek  and  lips  the  mucous  lining 
is  smooth,  and  is  separated  from  the  muscles  by  small  buccal  and  labial 
glands. 

Over  the  whole  cavity,  but  especially  on  the  lips,  are  papillae  for  the 
purpose  of  touch. 

The  CHEEK  extends  from  the  commissure  of  the  lips  to  the  ramus  of  the 
lower  jaw,  and  is  attached  above  and  below  to  the  alveolar  process  of  the 
jaw  on  the  outer  aspect.  The  chief  constituent  of  the  clieek  is  the  fleshy 
part  of  the  buccinator  muscle  ;  on  the  inner  surface  of  this  is  the  mucous 
membrane ;  and  on  the  outer  the  integuments,  with  some  muscles,  vessels, 
and  nerves.  The  parotid  duct  perforates  the  cheek  near  the  second  molar 
tooth  of  the  upper  jaw. 
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The  LIPS  surround  the  opening  of  the  mouth  ;  they  consist  chiefly  of  the 
fleshy  part  of  the  orbicularis  oris  muscle,  covered  externally  by  integu- 
ment, and  internally  by  mucous  membrane.  The  lower  lip  is  the  larger 
and  more  movable  of  the  two.  Between  the  muscular  structure  and  the 
mucous  covering  lie  the  labial  glands ;  and  in  the  substance  of  each  lip, 
nearer  the  inner  than  the  outer  surface,  and  at  the  line  of  junction  of  the 
two  i^rts  of  the  orbicularis,  is  placed  the  arch  of  the  coronary  artery. 

Teeth.  In  the  adult  there  are  sixteen  teeth  in  each  jaw,  which  are 
set  in  the  alveolar  borders  in  the  form  of  an  arch,  and  are  surrounded  by 
the  gums.  Each  dental  arch  has  its  convexity  turned  forwards  ;  and, 
commonly,  the  arch  in  the  maxilla  overhangs  that  in  the  mandible  when 
the  jaws  are  in  contact.  The  teeth  are  similar  in  the  half  of  each  jaw, 
and  have  received  the  following  names  :  the  most  anterior  two  are  incisors, 
and  the  one  next  behind  is  the  canine  tooth  ;  two,  still  farther  back,  ai*e 
the  bicuspids ;  and  the  last  three  are  molar  teeth.  Moreover,  the  last 
molar  tooth  has  been  called  also  **  dens  sapientias,"  from  the  late  period  of 
its  appearance.  The  names  applied  to  the  teeth  indicate  very  nearly  the 
part  they  |)erform  in  mastication ;  thus  the  incisor  and  canine  teeth  act  as 
dividers  of  the  food,  whilst  the  bicuspid  and  molar  teeth  serve  to  grind 
the  aliment. 

The  several  parts  of  the  teeth,  viz.,  the  crown,  fang,  and  neck ;  the 
general  and  special  characters  of  those  parts  in  the  different  groups  of 
teeth  ;  and  the  structure  of  the  different  components  of  a  tooth,  must  be 
referred  to  in  some  general  treatise  on  anatomy. 


Section  XIII. 

DISSECTION  OF  THE  NOSE. 

To  obtain  a  view  of  the  interior  of  the  nose,  it  will  be  necessary  to  make 
a  longitudinal  section  through  the  base  of  the  skull.  Whilst  the  student 
is  examining  the  boundaries  of  the  nose  he  will  derive  advantage  from  the 
use  of  a  vertical  section  of  a  dried  nasal  cavity. 

Dfssection,  Before  sawing  the  bone,  the  loose  part  of  the  lower  jaw 
on  the  right  side  should  be  taken  away ;  further,  the  tongue,  hyoid  l)one, 
and  larynx,  all  united,  may  be  detached  from  the  opposite  half  of  the  lower 
jaw,  and  laid  aside  till  the  dissector  is  ready  to  use  them. 

On  the  right  side  of  the  middle  line  ssiw  through  the  frontal  and  nasal 
bones,  the  cribriform  ])late  of  the  ethmoi<],  and  part  of  the  body  of  the 
sphenoid  bone,  without  letting  the  saw  descend  into  tlie  nasid  cavity. 

Next  the  roof  of  the  mouth  is  to  be  turned  upw^ards,  and  the  soft  parts 
ar^  to  be  divided  on  the  right  of  the  median  line  opposite  the  cut  in  the 
roof  of  the  nose.  The  saw  is  then  to  be  carried  through  the  floor  of  the 
nose  and  the  body  of  the  sphenoid  bone  in  such  a  direction  as  to  come 
into  the  incision  above. 

The  piece  of  the  skull  is  now  separated  into  two  parts,  right  and  left ; 
the  right  half  will  s<.»rve  for  the  examination  of  the  meatuses,  and  tlie  left 
will  show  the  septum  nasi,  after  the  mucous  membrane  has  been  removed. 

The  CAVITY  OF  THE  NOSE  is  placed  in  the  centre  of  the  bon^s  of  the 
face,  being  situate  above  the  mouth,  below  the  cranium,  and  between  the 
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orbits.  This  space  is  divided  into  two  parts — nasal  fossae — by  a  vertical 
partition. 

Eiich  fossa  is  larger  below  tlian  above ;  and  is  flattened  in  form,  so  that 
the  measurement  from  before  back  or  above  down  exceeds  much  that  from 
within  out.  It  communicates  with  both  the  face  and  the  pharynx  by 
apertures  named  nares,  and  has  also  apertures  of  communication  with  the 
sinuses  in  the  surrounding  bones,  viz.,  frontal,  ethmoid,  sphenoid,  and 
superior  maxillary.  The  student  has  to  examine  in  each  fossa  a  roof  and 
floor,  an  inner  and  outer  wall,  and  an  anterior  and  posterior  opening. 

The  roof  is  somewhat  arched,  and  is  formed  by  the  cribriform  plate  of 
the  ethmoid  boue  in  tlie  centre ;  by  the  frontal  and  na^al  bones,  and  the 
cartilages  in  front ;  and  by  the  body  of  the  sphenoid,  the  sphenoidal  spongy 
bone,  and  the  os  palati,  at  the  posterior  part.  In  the  dried  skull  many 
apertures  exist  in  it ;  most  are  in  the  ethmoid  bone  for  the  branches  of  the 
olfactory  nerve  with  vessels,  and  one  for  the  nasal  nerve  and  vessels ;  in 
the  front  of  the  body  of  the  sphenoid  is  the  opening  of  its  sinus. 

The  floor  is  slightly  hollowed  from  side  to  side,  and  in  it  are  the 
palate  and  superior  maxillary  bones — their  palate  processes.  Near  the 
front  in  the  dry  skull  is  the  incisor  foramen  leading  to  the  anterior  pala- 
tine fossa. 

The  inner  boundary  (septum  nasi)  is  partly  osseous  and  partly  carti- 
laginous. The  osseous  part  is  constructed  by  the  vomer,  by  the  perpen- 
dicular plate  of  the  ethmoid  bone,  and  by  those  pai*ts  of  the  frontal  and 
nasal  with  which  this  last  bone  articulates.  The  irregular  space  in  front 
in  the  pn»pared  skull  is  filled  in  tlie  recent  state  by  the  triangular  carti- 
lage of  the  septum^  which  forms  part  of  the  partition  between  the  nostrils, 
and  supports  the  cartilages  of  the  anterior  aperture.  Fixed  between  the 
vomer,  the  ethmoid  plate,  and  the  nasal  bones,  this  cartilage  rests  ante- 
riorly on  the  median  ridge  between  the  superior  maxillse,  and  projects 
even  between  the  cartilages  of  each  nostril.  The  septum  nasi  is  commonly 
bent  to  one  side. 

The  outer  boundary  has  the  greatest  extent  and  the  most  irregular  sur- 
face. Six  bones  enter  into  its  formation,  and  they  come  in  the  following 
order  from  before  backwards  :  the  nasal  and  superior  maxillary ;  the  small 
OS  unguis  with  the  lateral  mass  of  the  ethmoid  bone ;  and  posteriorly  the 
ascending  part  of  the  palate  bone,  with  the  internal  pterygoid  plate  of  the 
sphenoid  bone  :  of  these,  the  nasal,  ungual,  and  ethmoidal  reach  only  about 
half  way  from  the  roof  to  floor,  whilst  the  others  extend  the  whole  depth. 
Altogether  in  front  of  the  bones,  the  lateral  cartilages  may  be  said  to  con- 
struct part  of  this  boundary. 

On  this  wall  are  three  convoluted  osseous  pieces,  named  $pongy  or  tur- 
binate bones,  (fig.  31),  which  project  into  the  cavity: — the  two  up))er  (*) 
and  (*),  are  processes  of  the  ethmoid,  but  the  lower  one  ('),  is  a  separate 
bone — the  inferior  spongy.  The  spongy  bones  are  confined  to  a  certain 
portion  of  the  outer  wall,  and  their  extent  would  be  limited  by  a  line  con- 
tinued nearly  vertically  upwards  to  the  roof  of  the  cavity  from  both  the 
front  and  back  of  the  hard  palate.  Between  each  turbinate  bone  and  the 
wall  of  tlie  nose  is  a  longitudinal  hollow  or  meatus  ;  and  into  these  hollows 
the  nasal  duct  and  the  sinuses  of  the  surrounding  bones  open. 

The  meatuses  are  the  spaces  arched  over  by  the  spongy  bones ;  and  as 
the  bones  are  limited  to  a  certain  part  of  the  outer  wall,  so  are  the  spaces 
beneath  them. 

The  upper  one  (fig.  31,  *)  is  the  smallest  and  straightest  of  the  three 
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mentuses,  and  occupies  the  ponterior  half  of  the  space  inchided  by  the  ver- 
tical lines  before  mentioned.  Into  it  the  poalerinr  ethmoidal  sinuses  open 
ut  the  front ;  nn(l  at  its  |H>sterior  part,  in  the  dried  bone,  is  the  sjiheno- 
fialatine  foramen  by  which  the  nerves  and  vessels  enter  the  nose. 

The  middle  meatut  (Kg.  31,')  ix  longer  than  the  preceding;  it  is 
curved  npwanls  in  front,  and  reaches  all  across  the  space  referred  to  on 
the  outer  wall.  Anteriorly  it  communicates  by  a  funnel-Khaped  passage 
(infundibulum)  with  the  frontal  sinus  and  the  anterior  ethmoidal  cells; 
and  near  its  middle  is  a  smuU  aperture,  which  leads  into  the  cavity  of  the 
upper  jaw. 

The  inferior  mfatui  (fig.  31,*)  is  straighter  than  the  middle  one,  and 
ralber  exceeds  the  width  of  the  included  space  on  the  outer  wall ;  aud 


Pig.  31. 


when  the  bone  is  clothed  by  the  mucous  membrane  it  extends  still  further 
forwards.     In  its  front  is  the  o[)ening  of  the  ductus  ad  nasum. 

Occasionally  there  is  a  small  fourth  or  rudimentary  meatus  above  the 
rest  (fig.  31,  *),  which  communicates  with  a  posterior  ethmoidal  cell. 

The  naret.  In  the  recent  condition  of  the  nose  eacii  fossa  has  a  dis- 
tinct anterior  ojwning  in  the  face,  and  anoiher  in  the  pharynx  ;  hut  in  the 
skeleton  there  is  only  one  common  opening  in  front  for  both  wides.  These 
apertures,  and  the  parts  bounding  them,  liave  been  before  described  (pp. 
42  and  126). 

The  nnicout  membrane  lining  the  nasal  fossa  is  called  the  pituitary  or 
Schnciderian  membrane ;  and  from  its  blending  with  the  periosteum  it 
acquires  much  strength.  It  is  continuous  with  the  integument  at  the  nos- 
tril, and  with  the  membrane  lining  the  pharynx  throiigli  the  posterior 
opening:  moreover,  it  is  also  continuous  with  the  mucous  membrane  of 
the  eyeball,  and  with  that  of  the  different  sinuses,  viz.,  frontal,  elhmuidal, 
sphenoidal,  and  maxillary. 

The  foramina  in  the  dry  bones,  which  transmit  nerves  and  vessels,  are 
entirely  closed  by  the  membrane,  viz.,  the  incisor,  sp  he  no- palatine,  the 
holes  in  the  cribriform  plate,  and  the  foramen  for  the  nasal  nerve  and 
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vessels  ;  tiut  the  apertures  tliat  lead  to  tlie  sinuses  ami  the  orbit  are  onlj 
iwiiievvliat  diminished  by  the  lining  they  receive.  The  membrane  is 
stretched  over  the  opening  of  the  ductus  ad  nasum,  forming  a  flap  or  vuive 
to  close  the  aperture. 

The  characters  of  the  membnuie  in  the  lower  or  respiralwy  part  of  the 
nose  difFcr  greatly  from  those  of  the  same  layer  in  the  olfactorial  regiuD 
near  the  roof. 

In  the  lower  region  of  the  nose,  through  which  the  air  passes  to  the 
lungs,  the  membrane  is  thick,  and  closely  united  to  tiie  subjacent  perios- 
tcum  and  ])erichondriumi  and  on  the  margins  of  the  two  inferior  Sjiongy 
bones  it  is  projected  somewhat  by  tiie  large  submucous  vessels,  so  as  to 
increase  the  extent  of  surface.  In  the  canals  and  sinuses  it  is  very  thio. 
Near  the  nuslnl  it  is  furnished  with  papilloe,  and  small  hairs  (vibrisste). 

The  surface  is  covered  by  the  at>ertures  of  branched  mucous  glands, 
which  are  in  greatest  abundance,  and  of  largest  size,  about  the  middle  and 
posterior  parts  of  the  nnsal  lo^sa.  In  the  lower  part  of  the  nose,  and  in 
the  sinuses,  the  epithelium  is  of  the  columnar  ciliated  kind ;  but  it  becomea 
laminated  or  scaly  in  the  dilatation  or  vestibule  inside  tho  noatril  (tig. 
81,  "J. 

Fig.  32. 
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The  olfactory  region  (fig.  32)  is  situate  at  the  lop  of  the  nasal  cavity, 
and  is  confined  to  the  surface  of  the  roof  forme<l  by  the  cribriform  plate  <^ 
the  etlimoi<I ;  to  a  portion  of  the  outer  wall  constructed  by  the  lateral 


mass  of  the  ethmoid  bone :  and  to  a  correspondin 
viz.,  about  one-third. 

The  mucous  membrane  in  the  olfactory  region 
nerve,  and  is  therefore  the  seat  of  the  sense  of  si 
from  that  in  ihe  lower  portion  of  the  nose,  for  it  is 
lar;  and  is  of  a  yellowish  color,  which  is  due  to  pig 
and  tlie  glands. 

The  epithelium  (fig.  32  a)  is  thicker  but  softer  here  than  lower  in  the 
cavity,  and  it  is  columnar  on  the  surface,  but  not  ciliated.     Beneath  the 


t  of  the  septui 


the  olfactory 
.  It  differs  much 
i  strong  and  vascu- 
t  in  the  epithelium 


OLFACTORY    NERVE. 


137 


surface  layer  Are  strAta  of  granules  an<l  ovniisli  c^ells  ('),  nmongst  which 
sink  the  poinh'd  or  uttacheU  ciiils  of'  the  piefes  ol'  epithelium. 

Arouml  the  pircos  of  the  cohimnur  cpillieliiim  aland  numerous  bodies 
nnmcd  oi/'actorial  cells  hy  Schultxe  (fig.  32  B,  *).  They  consist  irf  anmll 
spindle-shaped  niicletiled  eti\\i>,  with  a  roun<Ieil  filament  prolonge<1  I'rom 
fitrh  end  towunia  the  attachctd  luid  free  surfiiccit  of  the  inucouR  mcmbrnne : 
thut  to  the  free  enrtace,  the  larger,  ends  on  n  level  with  the  pieces  of  the 
cotumnnr  epithelium.  But  the  connections  of  the  deeper  threads  or  pro- 
cesses are  unknown;  they  have  Iwen  supposed  to  unite  with  the  olfactory 
nerve. 

Tlie  glands  in  the  olfnctory  repiion  are  simple  lengthoneil  tnbes  (fig. 
3~2  A.  *)  like  those  in  the  stoniiR-h,  but  are  slightly  wavy,  and  end  in  the 
subinutMus  tissue  by  closed  extrpmilies.  A  flattened  epithelium,  with 
colored  granular  contents,  lines  the  tubes. — (Henle.) 

Vittfclion.  At  this  stogi'  of  the  dissection,  little  will  be  seen  of  the 
disttibittion  of  the  oHiiclory  nerve.  If  the  septum  nasi  be  removed,  so  as 
to  leave  entire  the  membrune  covering  it  on  the  opposite  side  (the  left), 
the  filninents  of  the  nerve  will  ftp|iear  un  the  surface,  near  the  cribriform 
plate.  In  the  membrane,  too,  near  (he  froiil  ^  (he  septum,  is  an  otiset  of 
the  nasal  nerve. 

The  naso-pahitine  nerve  and  artery  (lig.  33,  ')  are  to  be  sought  lower 
down,  us  they  are  directed  from  behind  forwards,  towards  the 
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jialalinc  fossa;  the  artery  is  readily  seen,  especially  if  it  is  injected,  but 
the  fine  nerve,  which  is  about  as  Ini^  as  a  coarse  luiir,  is  imbeddi^l  in  the 
membrane  and  will  bt^  found  by  s<-niping  with  the  point  of  the  scalpel. 

Uy  cutting  through  the  fore  and  upptT  |iiirl  of  the  membrane  that  has 
been  detached  from  the  septum  nasi,  other  branches  of  the  olfactory  nerve 
may  be  traced  on  the  outer  wall  of  the  nasal  fossa. 
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The  OLFACTORY  NERVK  (fig.  33,  *)  formft  a  bulb  on  the  cribriform  plate 
of  the  ethmoid  bone,  and  Bends  branches  to  the  olfactory  region  of  the 
nose  through  the  apertures  in  tlie  roof.  These  branches  are  about  twenty 
in  number,  and  are  divisible  into  three  sets.  An  inner  set,  the  largest, 
descend  in  the  grooves  on  the  septum  nasi,  and  branching,  extend  over 
the  upper  third.  A  middle  set  is  confined  to  the  roof  of  the  nose.  And 
an  external  set  is  distributed  on  the  upper  spongy  bone,  on  tlie  anterior 
square  surface  of  the  os  ethmoides,  and  on  the  fore  part  of  the  middle 
spongy  bone. 

As  the  branches  of  the  olfactory  nerve  leave  the  skull,  they  receive 
tubes  from  the  dura  mater  and  pia  mater,  which  are  lost  in  the  tissue  to 
which  the  nerves  are  distributed.  The  nerves  ramify  in  the  pituitary 
membrane  in  tufts  of  filaments  which  communicate  freely  with  the  con- 
tiguous twigs,  forming  a  network,  but  tiieir  mode  of  termination  in  the 
tissue  is  unknown.  It  has  been  suggested  by  Schulze  that  they  join  the 
deep  processes  or  ends  of  the  so-called  olfactorial  cells;  but  this  union  has 
not  been  seen. 

The  olfactory  nerve  differs  in  structure  from  the  other  cranial  nerves; 
for  its  branches  are  deficient  in  the  white  substance  of  Schwann,  are  not 
divisible  into  iibrillfe,  and  are  nucleated  and  gmnular  in  texture.  They 
resemble  the  ganglionic  fibres:  and  seem  to  consist  of  an  extension  of  the 
nerve  substance  of  the  olfactory  bulb. 

The  other  nerves  in  the  nose  will  be  described  in  the  following  section. 

Bloodvessels,  For  a  statement  of  the  different  vessels  of  the  nose,  see  p. 
141.  The  arteries  form  a  network  in  the  pituitary  membrane,  and  a 
large  submucous  plexus  on  the  edge  of  each  of  the  two  lower  s|)ongy  bones, 
esj>ecially  on  the  inferior.  The  veins  have  a  plexiform  disposition  like 
the  arteries,  and  this  is  largest  on  the  lower  spongy  bone  and  the  septum 
nasi. 


Section  XIV. 


SPHENO-PALATINK  AND  OTIC  GANGLIA,  FACIAL  AND  NASAL  NERVES, 
AND  BRANCHES  OF  THE  INTERNAL  MAXILLARY  ARTERY. 

The  preparation  of  Meckel's  ganglion  and  its  branches  (fig.  34),  and  of 
the  terminal  branches  of  the  internal  maxillary  artery,  is  a  somewhat  diffi- 
cult task  in  consequence  of  the  nerves  and  vessels  being  contained  in 
osseous  canals  which  require  to  be  opened.  As  is  the  case  with  other 
dissections,  the  student  seeks  first  the  bninches,  and  traces  these  to  the 
ganglion  and  main  trunk. 

Dissection,  The  left  half  of  the  head  is  to  be  used  for  the  display  of  the 
ganglion  and  its  branches;  but  tlie  student  may  previously  acquire  some 
skill  by  attempting  the  dissection  on  tlie  remains  of  the  right  side. 

To  lay  bare  the  branches  of  the  palate,  detach  the  soft  parts  in  the  roof 
of  the  mouth  from  the  bone,  until  tlie  nerves  and  vessels  escaping  from  the 
posterior  palatine  foramina  are  arrived  at.  Cut  oflT,  with  a  bone  forceps, 
the  posterior  part  of  the  hard  ])alate  to  a  level  with  the  vessels  and  nerves ; 
and  cleaning  these,  trace  ofiTsets  behind  into  the  soft  palate,  and  follow  the 
main  pieces  forwards  to  the  front  of  the  mouth. 

Take  away  without  injury  to  the  naso-palatine  nerve  and  vessels  (already 
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found),  the  hinder  part  of  the  loose  piece  of  mucous  membrane  before  de- 
tached from  the  septum  nasi,  and  separate  the  mucous  membrane  from 
the  outer  wall  of  the  nasal  fossa,  belli nd  tiie  spongy  l>ones,  as  iiigh  as  tlie 
spheno-palatine  foramen.  In  reflecting  forwards  the  membrane  many 
branches  of  vessels  and  nerves  will  Ik;  seen  entering  it  through  the  fora- 
men ;  but  these  may  be  left  for  the  present,  as  directions  for  their  dissec- 
tion will  be  subsequently  given.  When  the  lining  membrane  of  the  nose 
has  been  removed  behind  the  sfw^ngy  bones,  |)alatine  nerves  and  vessels 
will  app«;ar  through  the  thin  tmnslucent  palate  bone,  and  will  be  readily 
reached  by  breaking  carefully  through  it  with  a  chisel.  Afterwards  the 
tube  of  membrane  containing  the  palatine  vessels  and  nerves  being  opened, 
these  are  to  be  followed  down  to  the  soft  palate  and  the  roof  of  the  mouth, 
and  upwards  to  the  giinglion  which  is  close  to  the  body  of  the  sphenoid 
bone. 

To  bring  the  ganglion  fully  into  view,  it  will  be  necessary  to  saw  through 
the  overhanging  part  of  the  sphenoid  bone,  to  cut  away  pieces  of  the  bones 
surrounding  the  hollow  in  which  it  lies,  and  to  remove  with  care  the 
enveloping  fat  and  the  periosteum.  The  giinglion  then  appears  as  a  flat- 
tened reddish-looking  body,  from  which  the  vidian  and  pharyngeal  nerves 
pjiss  backwards.  Besides  the  branches  referred  to,  the  student  should 
seek  two  large  nerves  from  the  upper  part  of  the  ganglion  to  join  the 
upper  maxillary,  and  smaller  oflTsets  to  the  floor  of  the  orbit. 

To  trace  backwards  the  vidian  branch  to  the  carotid  plexus  and  the 
facial  nerve,  the  student  must  lay  op)en  the  canal  which  contains  it  and 
its  artery  in  the  root  of  the  ])terygoid  process;  and  in  doing  this  he  must 
define  the  small  pharyngeal  branches  of  nerve  and  artery  which  are  super- 
ficial to  the  vidian,  and  lie  in  the  ptery go-palatine  canal.  At  the  back  of 
the  pterygoid  canal,  a  small  branch  from  the  vidian  to  the  plexus  on  the 
internal  carotid  artery  is  to  be  looked  for.  Lastly,  the  vidian  nerve  is  to 
be  followed  into  the  skull  through  the  cartilage  in  the  foramen  lacerum 
(basis  cranii),  after  cutting  away  the  j)oint  of  the  petrous  i>ortion  of  the 
temporal  bone,  and  dividing  the  internal  carotid  artery;  and  it  is  to  be 
pursued  on  the  surface  of  the  temporal  bone,  beneath  the  ganglion  of  the 
fifth  nerve,  to  the  hiatus  Fallopii:  its  junction  with  the  facial  nerve  will 
be  seen  with  the  dissection  of  that  nerve. 

The  branches  of  the  ganglion  to  the  nose  will  be  found  entering  the 
outer  surface  of  the  detiiched  mucous  membrane  opposite  the  spheno-pala- 
tine  foramen,  with  corres])onding  arteries.  One  of  these  nerves  (naso- 
palatine), before  dissected  in  the  membrane  of  the  septum,  is  to  be  isolated, 
and  to  be  followed  forwards  to  where  it  enters  the  floor  of  the  nose.  The 
branches  of  the  internal  maxillary  artery  with  the  nerves  are  to  be  cleaned 
at  the  same  time. 

The  SPiiENO-PALATiNE  gan(;lion  (fig.  34,  ^)  (ganglion  of  Meckel) 
occupies  the  spheno-maxillary  fossa,  close  to  the  s[)heno-])alatine  foramen, 
and  is  connected  with  the  branches  of  the  superior  maxillary  nerve  to  the 
{M&late.  The  ganglionic  mass  is  somewhat  triangular  in  form,  and  of  a 
reddish-gray  color.  It  is  situate  for  the  most  part,  behind  the  branches 
(spheno-palatine)  of  the  superior  maxillary  nerve  to  the  palate,  so  as  to  sur- 
round only  part  of  their  fibres ;  and  it  is  {)rolonged  posteriorly  into  the 
vidian  nerve.  Meckel's  ganglion  resembles  the  other  ganglia  in  connec- 
tion with  the  fifth  nerve  in  having  sensory,  motor,  and  sympathetic  ottsets 
or  roots  connected  with  it. 

The  Branches  of  the  ganglion  are  distributed  for  the  most  part  to  the 
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iiitsy  and  |)alali',  hut  j-iuhII  offsf^ts 
Other  oRsKts  connect  it  with 

BrauehKM  of  ihe.  note.     The  nniuil  branches,  from  three 
ber,  are  for  the  most  part  very  amnll  and  Mitt,  and  pnss  inwards  tliroagli 
t\ie  B|ilieno-paiatine  fontmen :  thi'ir  distribution  la  given  belnw  :- 

The  tiiprrior  nasal  branches  (t  t)  art-  dieirilinted  in  the  muc 
bnine  on  tlic  two  upper  spongy  bon«,  and  a  few  filameniH  reach  the 
part  of  the  septum  nasi. 

The  naso-pntalim  nerve  (nerve  of  Colunnuis)  (tig.  3a,  ')  crosse* 
roof  of  the  naMil  fox«a  to  reach  the  Beplnm  nofi,  and  descends  on  that 
titioD  to  near  the  front.     In  the  floor  of  the  nose  h  enters  a  s;iecitU 
by  the  side  of  the  septum,  the  left  beingr  anterior  to  the  other,  and  is 
veyed  10  the  roof  of  the  mouth,  where  it  lies  in  the  eentrt)  of  the  antei 
(lulatine  foa«a.     Finally,  the  nerves  of  upposiie  sides  are  unite 
month,  and  are  dislribuit<d  in  the  mueous  membrane  behind  the  incixor 
t«elh.     On  the  septum  nasi  hlamenta  are  supplied  by  Ihe  naso- palatine 
nerve  to  tlie  mucoui!  membrane.     To  follow  the  nerve  to  its  lerminatii 
the  canal  in  the  roof  of  the  muulh  must  lie 
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Branehrs  af  llie  palate.     The  nerves  of  the  palate,  though 
part  with  the  gangliouiu  mass,  are  the  continuation  of  tlie  spheno-jialnti 
branchua  ol'  the  superior  maxillary  nerve  (p.  104).      Below  the  gangli 
they  are  divided  into  three — large,  small,  and  external. 

Tlie  large  pntatine  nerve  (aiittirior)  (fig.  31,  ')  reach* 
mouth  through  the  lai^st  palatine  canal,  and  courses  forwurds  nearly, 
the  incisor  leoth,  where  it  joins  the  naso-palatine  nerve.     Whilst  in 
canal,  the  nurve  furnishes  two  or  more  filaments  {inferior  nasal  t)  to 
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membrane  on  the  middle  and  lower  spongy  bones  ;  in  the  roof  of  the 
mouth  it  supplies  the  mucous  membrane  and  glands,  and  gives  an  offset  to 
the  soft  palate. 

The  8 mail  palatine  nervf^  10  (posterior),  lies  in  the  smaller  canal,  and 
ends  inferiorly  in  the  sofl  palate,  and  the  levator  palati  and  azygos  uvulae 
muscles  ;  it  supplies  the  uvula  and  tonsil. 

The  external  palatine  nerve  is  smaller  than  the  other  two,  and  de- 
scends in  the  canal  of  the  same  name.  Leaving  the  canal,  the  nerve  is 
distributed  to  the  velum  palati  and  the  tonsil. 

The  pharyngeal  branch  is  very  small,  and  is  directed  through  the 
pterygo-palatine  canal  to  the  mucous  membrane  of  the  pharynx  near  the 
Eustachian  tube,  in  which  it  ends. 

Branches  to  the  orbit.  Two  or  three  in  number,  these  ascend  through 
the  spheno-maxillary  fissure,  and  end  in  the  fleshy  layer  of  the  mvscvius 
orbitulis  (p.  00).  It  will  be  necessary  to  cut  throngh  the  sphenoid  bone 
to  follow  these  nerves  to  their  termination. 

Connecting  branches.  The  ganglion  is  united,  as  before  said,  with  the 
spheno-palatine  branches  of  the  fifth  nerve  (fig.  24,  *),  receiving  sensory 
nerve  fibres  through  them  ;  and  through  the  medium  of  the  vidian,  which 
is  described  below,  it  communicates  with  a  motor  nerve  (facial)  and  with 
the  sympathetic  nerve. 

The  vidian  nerve  (")  passes  backwards  through  the  vidian  canal,  and 
sends  some  small  filaments,  through  the  bone,  to  the  membrane  of  the  back 
of  the  roof  of  the  nose  (upper posterior  nasal  branches).  At  its  exit  from 
the  canal,  the  nerve  recei\e8  a  soft  reddish  offset  {carotid  branch)  from 
the  sympathetic  on  the  outer  side  of  the  carotid  arter}*.  The  continuation 
of  the  nerve  enters  the  cranium  through  the  cartilaginous  substance  in  the 
foramen  lacerum  (basis  cranii),  and  is  directed  backwards  in  a  groove  on 
the  surface  of  the  j)etrous  part  of  the  temporal  bone,  where  it  takes  the 
name  of  large  superficial  petrosal  nerve  {j^^,  3o, ').  Lastly  it  is  continued 
through  the  hiatus  Fallopii,  to  join  the  gangliform  enlargement  on  the 
facial  nerve.  Whilst  in  the  temporal  bone,  the  vidian  receives  a  twig 
from  the  tym)>anic  nerve. 

The  vidian  nerve  is  sup{)Osed  to  consist  of  motor  and  sympathetic  fibres 
in  the  same  sheath,  as  in  the  connecting  branches  between  the  sympa- 
thetic and  spinal  nerve. 

Directions.  The  student  may  now  give  his  attention  to  the  remaining 
ner>'es  in  the  nasal  cavity. 

Dissection.  The  nasal  nerve  is  to  be  sought  in  the  nose  behind  the 
nasal  bone  (fig.  34),  by  gently  detaching  the  lining  membrane,  after 
having  cut  off  the  projecting  bone.  A  branch  is  given  from  the  nerve  to 
the  septum  nasi,  but  pn)bably  this,  and  the  trunk  of  the  nerve,  will  be 
seen  but  imperfectly  in  the  present  condition  of  the  part. 

The  terminal  branches  of  the  internal  maxillary  artery  in  the  spheno- 
maxillary fossa  have  been  laid  bare  in  the  dissection  of  Meckel's  ganglion, 
but  they  may  be  now  completely  traced  out. 

The  nasal  nerve  (of  the  ophthalmic)  (fig.  34,  •)  has  been  already  seen 
in  the  skull  and  orbit.  Entering  the  nasal  fossa  by  an  aperture  at  the 
front  of  the  ethmoid  bone,  the  nerve  gives  a  branch  to  the  membrane  of 
the  septum,  and  is  continued  in  a  groove  behind  the  os  nasi  to  the  lower 
margin  of  this  bone  where  it  escapes  to  the  surface  of  the  nose  in  the 
face  (fig.  9,  '). 
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Branches.  Thf  branch  to  the  septum  (fig.  33)  divides  into  filHinentfl 
that  ramify  on  the  anterior  part  of  that  partition,  and  reach  nearly  to  the 
lower  border. 

One  or  two  filaments  are  likewise  furnished  by  the  nerve  to  the  mucous 
membrane  on  the  outer  wall  of  the  nasal  fossa ;  these  extend  as  low  as  the 
inferior  spongy  bone. 

Terminal  branches  of  the  internal  maxillary  artery.  The 
branches  of  the  artery  in  the  spheno-maxillary  fossa,  which  have  not  been 
examined,  are  the  superior  palatine,  naso-palatine,  pterygo-palatine,  and 
vidian. 

The  superior  or  descending  palatine  is  the  largest  branch,  and  accom- 
panies the  large  palatine  nerve  through  the  canal,  and  along  the  roof  of 
the  mouth ;  it  anastomoses  beliind  the  incisor  teeth  with  its  fellow,  and 
with  a  branch  through  the  incisor  foramen.  This  artery  supplies  otFsets 
to  the  soft  palate  and  tonsil  through  the  other  palatine  canals,  and  some 
twigs  are  furnished  to  the  lining  membrane  of  the  nose.  In  the  roof  of 
the  mouth  the  mucous  membrane,  glands,  and  gums,  receive  their  vessels 
from  it. 

The  nasal  or  spheno-palatine  artery  enters  the  nose  through  the  spheno- 
palatine fommen,  and  divides  into  branches  :  Some  of  these  are  distributed 
on  the  spongy  bones,  and  the  outer  wall  of  the  nasal  fossa,  and  supply  otF- 
sets to  the  posterior  ethmoidal  cells.  One  long  branch,  artery  of  the  sep- 
tum {art.  naso,  palatina)  runs  on  the  partition  between  the  nasal  fossae  to 
the  incisor  foramen,  through  which  it  anastomoses  with  the  superior  pala- 
tine in  the  roof  of  the  mouth ;  this  branch  accompanies  the  naso-palatine 
nerve,  and  covers  the  septum  with  numerous  ramifications. 

The  ptery go-palatine  is  a  very  small  branch  which,  passing  backwards 
through  the  canal  of  the  same  name,  is  distributed  to  the  lining  membrane 
of  the  pharynx. 

The  vidian  or  pterygoid  branch  is  contained  in  the  vidian  canal  with 
the  nerve  of  the  same  name,  and  ends  on  the  mucous  membrane  of  the 
Eustachian  tube  and  the  upper  part  of  the  pharynx. 

Some  small  nasal  arteries  are  furnished  to  the  roof  of  the  nasal  fossa 
by  the  posterior  ethmoidal  branch  of  the  ophthalmic  (p.  56).  Also  the 
anterior  ethmoidal  (internal  nasal,  p.  57),  enters  the  cavity  with  the  nasal 
nerve,  and  ramifies  in  the  lining  membrane  of  the  fore  part  of  the  nasal 
chamber  as  low  as  the  vestibule ;  a  branch  passes  to  the  face  between  the 
OS  nasi  and  the  cartilage,  with  its  nerve.  Otiier  offsets  from  the  facial 
artery  supply  the  part  near  the  nostril. 

Veins,  The  veins  accompanying  the  terminal  branches  of  the  internal 
maxillary  artery  unite  in  the  spheno-maxillary  fossa  in  the  alveolar 
plexus.  Into  this  plexus  offsets  are  received  from  the  pterygoid  plexus 
and  the  infraorbital  vein  ;  and  from  the  plexus  a  large  trunk  (anterior  in- 
ternal maxillary)  is  directed  forwards  below  the  malar  bone  to  join  the 
facial  vein  (p.  40).  Beneath  the  mucous  membrane  of  the  nose  the  veins 
have  a  plexiform  arrangement,  as  before  said. 

Facial  nerve  in  the  temporal  bone  (fig.  35).  This  nerve  winds 
through  the  petrous  part  of  the  temporal  bone  ;  and  it  is  followed  with 
difficulty  in  consequence  of  the  extreme  density  of  the  bone,  and  the  ab- 
sence of  marks  on  the  surface  to  indicate  its  position.  To  render  this 
dissection  easier,  the  student  should  be  provided  with  a  temporal  bone,  in 
which  the  course  of  the  facial  nerve  and  the  cavity  of  the  tympanum  are 
displayed. 
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DitteetioH.  The  exftminution  of  the  nerve  is  to  be  ht-gun  at  the  »Iylo- 
miwioid  foramen,  nnd  to  be  carried  forwards  from  that  point.  With  tliis 
view,  the  side  of  the  BkuU  should  be  eawn  through  vertically  between  the 
meatus  externus  and  the  anterior  bonier  of  the  mastoid  process,  so  as  to 
ujien  the  (losterior  [wrt  of  the  aqueduct  of  Fallopiiis.  Tlie  nerve  will  be 
then  seen  entering  deeply  into  the  substance  of  the  iein[ioral  bone  ;  and  it 
cull  be  followed  by  cutting  away  with  the  bone  forcujM  all  the  bone  jiro- 
jeciing  above  it.  In  this  last  step  tlw  cavity  of  the  tympanum  will  be 
more  or  less  opened,  and  the  chain  of  bones  in  it  laid  bare. 

The  nerve  is  to  be  traced  onwards  along  the  inner  side  of  the  tym|)a- 
num,  till  it  becomes  enlarged,  and  bends  suddenly  inwards  to  the  meatus 
niiditorious  internus.  The  surrounding  bone  is  to  be  removed  from  thai 
enlurgement  so  as  to  allow  of  the  petrosal  neri'es  being  traced  to  it ;  and 
the  meatus  auditorious  is  to  be  laid  open,  to  see  the  facial  and  auditory 
nerves  in  that  hollow. 

The  course  of  the  chorda  tympani  nerve  (branch  of  the  facial)  across 
the  tympanum  will  bo  brought  into  sight  by  the  removal  of  the  central  ear 
bone,  the  incus.     This  nerve  may  be 

also  followed  to  the  facial   through  Fig.  35. 

the  wall  of  the  cavity  behind,  as  well 
as  out  of  the  cavity  in  front. 

The  remaining  branehes  of  the 
facial  nerve  in  the  bone  are  very 
minute,  and  are  not  to  be  seen  ex 
eept  on  a  fresh  piece  of  the  skull 
which  has  been  softened  in  acid.  Tiie 
student  may  theretbrc  omit  the  para 
graphs  marked  with  an  asterisk,  till 
he  is  able  to  obtain  a  part  on  which 
a  oiretul  examination  can  be  made. 

The  facial  nerve  (flg.  35,  ')  is  re 
ceived  into  the  internal  auditory  mea 
tus,   and   entering   the   aijueduct  of 
Fullopius  at  the  bottom  of  that  hoi 
low,  is  conducted  through  the  tern 
[■oral  bone  to  the  stylo-mastoid  fora 
men  and  the  face  (p.   4H).     In  its 
ser|>entine  course  through  the  bone, 
the  nerve  is  lirst  directed  outwards 
to  the  inner  wall  of  the  tympanum  :     i 
at  that  S|)ot  it  bends  bnckwanls,  and     ^ 
in  marked  by  a  gangliform  swelling     ^ 
(  in  t  nmuflcen  tia  gangliform  is),  to     ^ 
which  several  small  nerves  are  united,     j 
From  this  swelling  the  nerve  is  con- 
tinued through  the  arched  aqueduct,  t 

I   the  bone  serve  for  the  most  part  lo  con- 
me  supplies  the  tongue,  and  another  the 


1  the  aperture  of  exit  from  tlic 


The  branchti  of  the  ner 
nect  it  with  other  nerves  ; 
stapedius  muscle. 

*  ConnecttHif  bratichet 
pharyngeal  nerves  i  and  wi 
of  the  lifth  nerve. 


lunicale  with    ihe  auditory  anil   glosso- 
trunks  (superior  and  interior  maxillary} 
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*  Union  with  the  auditory  nerve.  In  the  bottom  of  the  meatus  the 
facial  and  auditory  nerves  are  connected  by  one  or  two  minute  fihiments. 

*  Connecting  branches  of  the  gangliform  enlargement.  The  swelling 
of  the  facial  nerve  receives  three  small  twigs.  One  in  front  is  the  large 
svperficial petrosal  nerve*  (vidian)  ;  another  is  the  small  superficial  petro» 
scU*  of  the  tympanic  nerve ;  and  the  third  is  the  external  superficial 
petrosal,  *,  which  is  derived  from  the  sympathetic  on  the  middle  menin- 
geal artery. 

*  The  branch  of  the  stapedius  muscle  arises  at  the  back  of  the  tympa- 
num, and  reaches  its  muscle  by  a  special  canal. 

Chorda  tympani.  This  long  but  slender  branch  of  the  facial  nerve 
crosses  the  tympanum,  and  ends  in  the  tongue.  Arising  about  a  quarter 
of  an  inch  from  the  stylo-mastoid  foramen  (fig.  35,  *),  it  enters  the  tym- 
panum below  the  pyramid.  In  the  cavity  tlie  nerve  is  directed  forwards 
across  the  handle  of  the  malleus  and  the  membruna  tympani  to  the  Glase- 
rian  fissure,  or  to  an  aperture  on  the  inner  side,  through  which  it  leaves 
the  tympanum.  As  it  issues  from  the  cavity  it  emits  a  small  branch  to 
the  laxator  tympani  muscle  (?). 

Outside  the  skull  the  chorda  tympani  joins  the  gustatory  nerve,  and 
continues  along  it  to  the  submaxillary  ganglion  and  the  tongue  (p.  102). 

The  AUDITORY  NERVE  will  be  learnt  with  the  ear.  Entering  the  audi- 
tory meatus  with  the  facial  it  divides  into  two  parts,  of  which  one  belongs 
to  the  cochlea,  and  the  other  to  the  vestibule. 

Otic  ganglion  (fig.  36).  At  this  stage  of  the  dissection  there  is  little 
to  be  seen  of  the  ganglion,  but  the  student  should  remember  that  it  is  one 
of  the  things  to  be  examined  in  a  fresh  part.  Its  situation  is  on  the 
inner  aspect  of  the  inferior  maxillary  nerve,  close  to  the  base  of  the  skull, 
and  it  must  therefore  be  arrived  at  from  the  inner  side. 

Dissection.  Putting  the  part  in  the  same  position  as  for  the  examina- 
tion of  Meckel's  ganglion,  the  dissector  should  define  the  Eustachian  tube 
and  the  muscles  of  the  palate,  and  then  take  away  the  levator  palati  and 
that  tube,  using  much  care  in  removing  the  last.  When  some  loose 
areolar  tissue  has  been  cleared  away  the  internal  pterygoid  muscle  (ft) 
comes  into  view,  with  the  trunk  of  the  inferior  maxillary  nerve  above  it ; 
and  a  branch  (internal  pterygoid,  *)  descending  from  that  nerve  to  the 
muscle.  If  the  nerve  to  the  pterygoid  be  taken  as  a  guide,  it  will  lead  to 
the  ganglion. 

To  complete  the  dissection,  saw  vertically  through  the  petrous  part  of 
the  temporal  bone,  near  the  inner  wall  of  the  tympanum,  the  bone  being 
supported  whilst  it  is  divided.  Taking  off  some  membrane  which  covers 
the  ganglion,  the  student  maiy  follow  backwards  a  small  branch  to  the 
tensor  tympani  muscle ;  but  he  must  oi)en  the  small  tube  that  contains  the 
muscle,  by  entering  it  below  through  the  carotid  canal.  Above  this  small 
branch  there  is  said  to  be  another  minute  nerve  (small  superficial  petrosiil), 
which  issues  from  tlie  skull,  and  joins  the  back  of  the  ganglion.  A  small 
twig  is  to  be  sought  from  the  front  of  the  ganglion  to  the  tensor  palati 
muscle ;  and  one,  near  the  same  spot,  to  join  the  sympathetic  nerve  on 
the  middle  meningeal  artery. 

The  OTIC  GANGLION  (gang,  auriculare,  Arnold)  (fig.  36)  is  a  small 
reddish  body,  which  is  situate  on  the  inner  surface  of  the  inferior  maxil- 
lary nerve  close  to  the  skull,  and  surrounds  the  origin  of  the  nerve  to  the 
internal  pterygoid  muscle.  By  its  inner  surface  the  ganglion  is  in  contact 
with  the  Eustachian  tube,  and  at  a  little  distance,  behind,  lies  the  middle 
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meningeal  artery.     In  tliis  ganglion,  as  in  tlie  others  connected  with  tlie 
fifth  ner\'e,  filaments  from  motor,  sensory,  and  sym|iatlielic  nerves  are 


blended.     Some  tni^  are  furnished  by  it  I 

Cmtnfcting  brancbei — roott.  The  giinglie 

the  motor  [)arl  of  the  inferior  maxillary  ne 


I  is  joined  by  a  fasciculus  from 
ve,  and  is  closely  united  with 


the  branch  of  that  nerve  to  the  internal  pterygoid  muscle,  thus  receiving 
two  of  its  roots,  motor  and  sensory,  from  the  fifth  nerve.  Its  connection 
with  the  sympathetic  is  established  by  a  twig  from  the  plexus  on  the 
middle  meningeal  artery.' 

Brnnchet  to  mutcht.  Two  muscles  receive  their  nerves  from  the  otic 
ganglion,  viz.,  tensor  tympani  and  circumtlexus  palati.  The  nerve  to  the 
teuwr  tympani, ',  is  directed  backwards,  and  enters  the  bony  canal  con- 
taining that  muscle.  Tlie  branch  for  the  circumfiexus,  *,  arising  from  the 
front  of  the  ganglion,  may  be  supposed  to  be  derived  from  tlie  internal 
pterygoid  nerve. 

The  nerve  of  the  internal  pterygoid  mutcle,  ',  arises  from  the  inner  side 
of  the  inferior  maxillary  nerve  near  the  skull  and  ]>cnetrates  the  deep 
surface  of  the  muscle.  This  branch  is  joined  by  a  iasciculus  from  the 
motor  root  of  the  fifth  nerve. 

IHreelioHS.  The  remainder  of  (he  pterj'go-m axillary  region  of  the  left 
side  may  be  now  examined. 

I  Farther,  the  gsnglioi 
KtauKvpharyDgeal}  by  m 
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Section  XV. 

DISSECTION  OF  THE  TONGUE. 

Directions.  The  tongue  and  larynx  are  to  remain  connected  with  each 
other  whilst  the  student  learns  the  general  form  and  structure  of  the 
tongue. 

JDissection.  The  ends  of  the  extrinsic  lingual  muscles  that  have  been 
detached  on  the  right  side  may  he  shortened,  but  enough  of  each  should 
be  left  to  trace  it  afterwards  into  the  substance  of  the  tongue. 

The  TONGUE  occupies  the  floor  of  the  mouth,  and  is  rather  flattened, 
with  the  larger  end  turned  backwards.  It  is  free  over  the  greater  part  of 
the  surface ;  but  at  the  hinder  part,  and  at  the  posterior  two-thirds  of  the 
under  surface,  it  gives  attachment  to  the  muscles  and  the  mucous  mem- 
brane which  fix  it  to  the  parts  around. 

The  tip  of  the  tongue  (apex)  touches  the  incisor  teeth ;  and  the  base, 
which  looks  towards  the  pharynx,  is  attached  to  the  hyoid  bone,  and  is 
connected  likewise  with  the  epiglottis  by  three  folds  of  mucous  membrane 
— a  central  and  two  lateral. 

The  upiMjr  surface  of  dorsum  is  somewhat  convex,  and  is  received  into 
the  hollow  of  the  roof  of  the  mouth ;  along  the  anterior  two-thirds  it  is 
divided  into  two  equal  parts  by  a  median  groove,  which  ends  behind  in  a 
hollow  named  foramen  caecum.  This  surface  is  covered  with  papillse  over 
the  anterior  two-thirds;  but  is  smoother  at  the  posterior  third,  though 
even  here  the  surface  is  irregular  in  consequence  of  projecting  mucous 
glands  and  follicles.  The  under  surface,  free  only  in  part,  gives  attach- 
ment to  the  mucous  membrane,  and  to  the  different  lingual  muscles  con- 
nected with  the  hyoid  bone  and  the  jaw ;  and  in  front  of  those  muscles  is 
a  fold  of  the  mucous  membrane  named  fncnum  linguse. 

The  borders  of  the  tongue  are  thick  and  round  at  the  base  of  the  organ, 
where  they  are  marked  by  vertical  ridges  and  furrows ;  but  gradually  be- 
come thinner  near  the  tip. 

Papillae.  On  the  dorsum  of  the  tongue  are  the  following  kinds  of  pa- 
pilla;; the  conical  and  filiform,  the  fungiform,  and  the  circumvallate. 

The  conical  and  filiform  papillae  are  the  numerous  small  projections, 
like  the  villi  on  the  mucous  membrane  of  the  small  intestine,  which  cover 
the  anterior  two-thirds  of  the  dorsum  of  the  tongile.  Some  of  the  papillse 
(conical)  are  wider  at  their  attached  than  at  their  free  ends,  and  these  are 
most  developed  over  the  central  part  of  tiie  tongue.  Others  become  longer 
(filiform),  especially  towards  the  sides  of  the  tongue.  These  papillfe  are 
furnished  with  minuter  papillse,  and  are  provided  at  the  tip  with  hair-like 
processes  of  the  epithelium.  Towards  their  limit  behind,  as  well  as  on  the 
side  of  the  tongue,  they  have  a  linear  arrangement. 

The  fungiform  papillse  are  less  numerous  but  larger  than  the  preceding 
set,  amongst  which  they  are  scattered.  They  are  wider  at  the  free  end 
than  at  the  part  fixed  to  the  tongue,  and  project  beyond  the  other  set ; 
they  are  situate  mostly  at  the  tip  and  sides  of  the  tongue.  They  are 
covered  with  small  simple  papillae. 

The  circumv>allate  or  caliciform  are  fewer  in  number  and  larger  than 
the  others,  and  are  placed  at  the  junction  of  the   two  anterior  with  the 
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IKwterior  third  of  the  tongue :  their  numher  varies  from  ei<jht  to  ten 
The^ie  papillie  extend  across  the  tongue  in  a  line  resembling  the  letter  V 
with  tlie  [)oint  turned  backwards.  Each  papilla  consist^)  of  a  central 
truncated  part  of  a  conical  form,  which  is  surrounded  by  a  fold  of  the 
mucous  membrane ;  its  wider  part  or  bast^  projects  above  the  surface, 
whilst  the  apex  is  attached  to  the  tongue.  Both  the  {mpilla  and  the  sur- 
rounding fold  are  furnished  with  smaller  secondary  papillae. 

Minute  simple  papillae  exist  behind  the  calciform  kind,  and  on  the  under 
surface  of  the  free  |K)rtion  of  the  tongue ;  but  they  are  not  observed  till 
the  epithelium  is  removed, 

Tcute  bttdn.  Around  the  circumvallate  papilla;  is  a  circle  of  small 
peculiar  bodies,  which  are  covered  by  the  epithelium :  they  are  like  a 
small  carafe  in  8ha[»e,  the  base  resting  on  the  corium.  They  are  formed 
of  elongated  epithelium-like  cells,  of  which  the  central,  resembling  olfac- 
torial  cells,  are  sup|)osed  to  1m»  connected  with  the  nerve  of  taste. 

A  small  collection  of  similar  bodies  occupies  the  back  of  the  tongue,  on 
each  side,  just  in  front  of  the  anterior  pillar  of  the  fauces. 

Structure  of  the  Papillae.  The  simple  papilla;  are  constructed  like 
those  of  the  skin,  viz.  of  a  projecting  cone  of  membrane,  which  is  covered 
by  epithelium,  and  filled  with  a  loop  of  capillaries,  and  a  nerve. 

The  other  compound  forms  of  the  pa|)illie  may  be  said  to  be  produced 
by  outgrowths  from  the  simple  kind.  Thus  smaller  piipillary  eminences 
spring  from  the  common  cone  of  limiting  membnine ;  and  each  has  its 
separate  investment  of  epithelium,  by  which  the  brush-like  appearance  on 
the  surface  is  produced.  From  the  plexus  of  capillary  vessels  in  the  in- 
terior of  the  {tapilla  a  loojwd  offset  is  furnished  to  each  smaller  papillary 
projection.  The  entering  nerve  sends  offsets  to  the  different  subdivisions 
of  the  papilla,  on  some  of  which  end-bulbs  may  be  recognized. 

Structure.  The  tongue  consists  of  two  symmetrical  halves  separated 
by  a  fibrous  layer  in  the  middle  line.  Each  half  is  made  up  of  muscular 
fibres  with  interspersed  fat ;  and  entering  it  are  the  lingual  vessels  and 
ner^'es.  The  whole  tongue  is  enveloped  by  the  mucous  membrane ;  and  a 
special  fibrous  membrane  attaches  it  to  the  hyoid  bone. 

Dissection.  To  define  the  septum,  and  the  membrane  attaching  the 
tongue  to  the  hyoid  l)one,  the  tongue  is  to  be  |)laced  on  its  dorsum  ;  and, 
the  remains  of  the  right  mylo-  and  genio-hyoideus  having  been  removed, 
the  genio-hyo-glossi  muscles  are  to  be  cleaned,  and  drawn  from  one  another 
along  the  middle  line.  After  separating  those  muscles,  except  for  an  inch 
in  front,  and  cutting  across  their  intercommunicating  fibres,  the  edge  of 
the  septum  will  appear.  By  tracing  the  hinder  fibres  of  the  genio-hyo- 
glossus  muscle  towards  the  os  liyoides,  the  hyo-glossal  membrane  will  be 
arrived  at. 

Outside  this  triangular  muscle  in  the  middle  line,  is  the  longitudinal 
bundle  of  the  inferior  lingualis,  which  will  be  better  seen  subsequently. 

Fibrous  tissue.  Along  the  middle  line  of  the  tongue  is  placed  a  thin 
lamina  of  this  tissue,  forming  a  septum :  its  root  is  attached  by  another 
fibrous  structure,  the  hyo-glossal  membrane  ;  and  covering  the  great  t  part 
of  the  organ  is  a  submucous  layer  of  the  same  tissue. 

Septum.  This  structure  forms  a  vertical  partition  between  the  two 
halves  of  the  tongue  (fig.  37,  ^),  and  extends  from  the  base  to  the  apex. 
It  IS  thicker  posteriorly  than  anteriorly,  and  is  connected  behind  with  the 
hyo-glossal  membrane.  To  each  side  the  transverse  muscle  is  connected. 
Its  disposition  may  be  better  seen  subsequently  on  a  vertical  section.     In 
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some  instances  a  small  fibro-cartilage,  about  a  quarter  of  an  inch  deep  and 
lonji;,  exists  in  the  septum. 

The  hyO'tjlossal  membrane  is  a  thin  but  strong  fibrous  lamina,  which 
attaches  the  root  of  th(;  tongue  to  the  upper  border  of  tiie  body  of  the 
hyoid  hone.  On  its  under  or  anterior  surface  some  of  the  hinder  iibres  of 
the  genio-iiyo-glossi  are  inserted,  as  if  this  was  their  aponeuroses  to  atUich 
tlieni  to  the  os  hyoides. 

Tlie  submncons  fibrous  or  aponeurotic  stratum  of  the  tongue  invests  the 
organ,  and  is  continued  into  the  sheaths  of  the  muscles.  Over  the  pos- 
terior third  of  the  dorsum  its  strength  is  greater  than  elsewhere;  and  in 
front  of  the  epiglottis  it  forms  bands  in  the  folds  of  the  mucous  membrane 
in  that  situation.  Into  it  are  inserted  tiie  muscular  fibres  which  end  on 
the  surface  of  the  tongue. 

Muscles.  Each  half  of  the  tongue  is  made  up  of  extrinsic  and  in- 
trinsic muscles.  The  former  or  external  are  distinguished  by  having  only 
tiieir  termination  in  the  tongue ;  and  the  latter  or  internal,  by  having  both 
origin  and  insertion  within  the  origin — that  is  to  say,  springing  from  one 
part  and  ending  in  another. 

The  extrinsic  muscles  (fig.  37)  are  the  following :  palato  and  stylo- 
glossus, hyo  and  genio-hyo-glossus,  and  pharyngeo-glossus.  Only  the 
lingual  endings  of  these  are  now  to  be  looked  to. 

Dissection,  After  the  tongue  has  been  firmly  fastened  on  its  left  side, 
the  extrinsic  muscles  may  be  dissected  on  the  right  half.  Three  of  these 
muscles,  viz.,  palato-,  i),  stylo-,  b,  and  hyo-glossus,  c,  come  together  to  the 
side  of  the  tongue,  at  the  junction  of  the  middle  and  posterior  third  ;  and,  to 
follow  their  radiating  fibres  forwards,  it  will  be  ne(;essary  to  remove  from 
the  dorsum,  between  them  and  the  tip,  a  thin  layer  consisting  of  the  mu- 
cous membrane  and  fleshy  fibres  of  the  upper  lingualis.  Beneath  the  tip 
a  junction  between  the  stylo-glossus  muscles  of  opposite  sides  is  to  be 
traced. 

The  part  of  the  constrictor  muscle,  «,  which  is  attached  to  the  tongue, 
and  the  ending  of  the  genio-hyo-glossus,  will  come  into  view  on  the  divi- 
sion of  the  hyo-glossus. 

Only  the  two  parts  of  the  hyo-glossus  (basio-  and  cerato-glossus,  p.  99), 
which  arise  from  the  body  and  great  wing  of  the  hyoid  bone,  are  referred 
to  above.  To  lay  bare  the  third  part,  or  the  chondro-glossus,  F,  which  is 
a  small  muscular  slip  attached  to  the  small  cornu  of  the  os  hyoides,  turn 
upwards  the  dorsum  of  the  tongue,  and  feel  for  the  small  cornu  of  the 
hyoid  bone  through  the  mucous  membnme.  Then  remove  the  mucous 
membnine  in  front  of  the  cornu,  and  the  fibres  of  the  muscle  radiating 
forwards  will  be  exposed. 

The  palato  and  stylo-glossus  muscles,  D  and  b,  are  partly  combined  at 
their  attachment  to  the  lateral  pail  of  the  tongue,  and  form,  together  with 
the  following  muscle,  an  expansion  over  the  anterior  two-thirds  of  the 
dorsum  beneath  the  superficial  lingualis.  In  this  stratum  the  fibres  radi- 
ate from  the  point  of  contact  of  the  muscles  with  the  tongue — some  passing 
almost  horizontally  inwards  to  the  middle,  and  others  obliquely  forwards 
to  the  tip  of  the  organ. 

A  great  portion  of  the  stylo-glossus  is  directed  along  the  side  of  the 
tongue;  and  some  fibres  are  inclined  to  the  under  surface  in  front  of  the 
hyo-glossus,  to  join  those  of  the  opposite  muscle  beneath  the  tip. 

Hyo-glossus.    The  two  superficial  parts  of  the  muscle  (basio  and  ccrato- 
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glosHUi!.  c,  p.  99)  enter  the  uniler  anrfitce  of  the  tongue,  belweeti  Ihe 
fiylu-glDsauA  and  tlie  lingimlis.     Aflcr  entering  thtit  surtacu  by  gc[uirute 
bundles,  they  are  bent  round  the  nmrgin,  and 
form,    with     the     two    preceding    musdes,    a  Fig-  37. 

strntum  on  tlie  dursiim  of  llie  tongue. 

Tlie  third  |iart  of  the  muscle,  or  the  choniiro- 
ght$ii$,  F,  is  distinct  from  the  rest.  About 
two  or  three  lines  wide  at  its  origin  from  llie 
root  of  the  smnll  cornu,  and  t'rom  )>art  of  the 
liodf  of  tlie  OS  hyoides,  the  muaele  entering 
beneath  tlie  upper  lingualiH,  [Hisses  obliquely 
inwards  over  the  jwuterior  ihiwl  of  the  dorsum, 
to  blend  witli  the  hjo  glosims. 

Corltjc  of  the  tongue.  The  muscles  above 
de^crilwd,  together  with  the  superficial  lingua- 
\\»,  constitute  a  cortical  layer  of  oblique  and 
longiludinni  fibres,  which  covers  Ihe  tongue, 
except  l>elow  whei-e  some  muscles  are  placed, 
nnd  resembles  "a  sli)>|H.T  turned  upside 
down."      This  stratum  is  pier(*d  by  deeper 

The  gfnio-hyo-glostvt  (fig.  3S,  *)  enters  Ihe 
tongue  vertically  on  the  side  of  the  septum, 
and  (K^rforales  the  cortical  covi-ring  to  end  in  ^ng  Thx.. 

Ihe    submueous   tissue.      In    tlie   tongue    the       *.  supcriicui  lioi 
fifirea  H|)read  like  the  rays  of  a  Inn  from  apex       b.  sifLu-Ki'i"'!"' 
to  botie,  and  are  collected  into  bundh^  iw  tliey       "  iiyj-iriu-'n"- 
pasa  through  the  traiisversitliK.     The  most  jtos-       "*  i'''i"i'>-itt«»""«. 
tf  rior  fibres  end  on  the  hyo-giossfil  menibrune       ''  ph^yiTfu'irio 
And  the  hyoid  bone;  and  a  ^lip  is  prolonged       h.  Si'ptum  uukuk 
from  them,  beneath  the  liyo-glossus,  to  the  up- 
tx>r  conslrictor  of  (he  pharynx.     A  vertical  section  i 
Kliow  the  radiation  of  its  til>res. 

The  pkitrgngm-ghttus  (glosso-pliaryngi-us), . 
constrictor  ailached   to   the  side    of   the 
tongue,  pa«»es  amongst  fibivs  of  the  byo- 
(^losHua.  and  is  continued  with  the  truns- 
v-erKc  muscle  lo  the  septum. 

The  intriiuic  mutcht  (fig.  3«)  are  three 
ii)  number  in  each  half  of  the  (ongne,  \\z., 
t-mnsversalis,  with  a  superior  and  an  inte- 
rior lingualis. 

JXtnectioH.     To  complete  the  prepara- 
tion of  the  inferior  lingualis  on  ihe  riglit 
Mtdc,  the  fibres  of  the  slylo-gloseus  covering 
it   in   front,  and  those  of  the  genio-liyo-    isT>iir«ic  McdFLiH 
l^loaauB  over  it  behind,   are    lo    be   cut       *■  0eiHi^hyu.Bio« 
thmiigli.  "■  ^'"""'"  !','"["* 

The  sui«,'rior  lingualis  (fig.  37,  *)  may       ^  i^sHu'uuJn. 
lie  shown,  on  the  left  side,  by  taking  the 
thin  mucous  membrane  fnmi  ihe  upper  surface  from  tip  to  base. 

The  transvervalis  (fig.  38,  '^)   may  be  laid  Itare  on  the  right  side,  by 
catling  away  on  the  upjier  surtace  the  stratum  of  ihe  extrinsic  muscles 


t  a  fuiure  sti»ge  will 
tlie  part  of  the  upper 

Fig.  3S. 
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already  seen  ;  and  by  removing  on  the  lower  surface,  the  inferior  lirigualis 
and  the  genio-hyo-glossus. 

The  nerves  of  the  tongue  are  to  be  dissected  on  the  left  half  as  well  as 
the  part  will  admit ;  but  a  recent  specimen  would  be  required  to  follow 
them  satisfactorily. 

The  transversalis  muscle  (fig.  38,  °)  forms  a  horizontal  layer  in  the 
substance  of  the  tongue  from  base  to  apex.  The  fibres  are  attached  in- 
ternally to  the  side  of  the  septum,  and  are  directed  thence  outwards,  the 
posterior  being  somewhat  curved,  to  their  insertion  into  the  side  of  the 
tongue. 

Its  fibres  are  collected  into  vertical  plates,  so  as  to  allow  the  passage 
between  them  of  the  ascending  fibres  of  tiie  genio-hyo-glossus. 

Action,  By  the  contraction  of  the  fibres  of  these  muscles  the  tongue  is 
made  narrower  and  rounder,  and  is  increased  in  length. 

The  superior  linyualis  (fig.  37,  ^,  noto-glossus  of  Zaglas)  is  a  very  thin 
layer  of  oblique  and  longitudinal  fibres  close  beneath  the  submucous  tissue 
on  the  dorsum  of  the  tongue.  Its  fibres  arise  from  the  fra^num  epiglotti- 
dis,  and  from  the  fascia  along  the  middle  line ;  from  this  attachment  they 
are  directed  obliquely  outwards,  the  anterior  becoming  longitudinal,  to  the 
margin  of  the  tongue,  at  which  they  end  in  the  fascia. 

Action,  Both  muscles  tend  to  shorten  the  tongue;  and  they  will  bend 
the  point  back  and  up. 

The  inferior  lingnalis  (fig.  38,  ^)  is  much  stronger  than  the  preceding, 
and  is  placed  under  the  tongue,  between  the  hyo  and  genio-hyo-glossus. 
The  muscle  arises  posteriorly  from  the  fascia  at  the  root  of  the  tongue ; 
and  the  fibres  are  collected  into  a  roundish  bundle :  from  its  attached  sur- 
face fasciculi  are  continued  vertically  through  the  transverse  fibres  up- 
wards to  the  dorsum ;  and  at  tiie  anterior  third  of  the  tongue,  where  the 
muscle  is  overlaid  by  the  stylo-glossus,  some  of  the  fibres  are  applied  to 
that  muscle  and  distributed  with  it. 

Action.  Like  the  upper  lingualis  this  muscle  shortens  the  tongue,  and 
bends  the  point  down  and  l)ack. 

The  mucous  membrane  is  a  continuation  of  that  lining  the  mouth,  and 
is  provided  with  a  laminar  epithelium.  It  partly  invests  the  tongue,  and 
is  reflected  oft'  at  different  [)oints  in  tiie  form  of  folds  (p.  140).  At  the 
epiglottis  are  three  small  glosso-epiglottid  folds,  connecting  this  body  to 
the  root  of  the  tongue ;  the  central  one  of  these  is  called  the  fnenum  of  the 
epiglottis.  Like  the  membrane  of  the  mouth,  it  is  furnished  with  numerous 
gla  nds,  and  some  follicles. 

The  follicles  are  depressions  of  the  mucous  membrane,  which  are  sur- 
rounded by  closed  capsules  in  the  submucous  tissue,  like  the  arrangement 
in  the  tonsil:  they  occupy  the  dorsum  of  the  tongue  between  the  papillie 
circumvallaioj  and  the  epiglottis,  where  they  form  a  stratum,  close  beneath 
the  mucous  membrane. 

The  glands  (lingual)  are  racemose  or  compound  in  structure,  similar  to 
those  of  the  lips  and  cheek,  and  are  placed  beneath  the  mucous  membrane 
on  the  dorsum  of  the  tongue  behind  the  papilhe  vallata^.  A  few  are  found 
in  front  of  the  circuinvallate  pai>ilhe,  where  they  project  into  the  muscular 
substance.  Some  of  tlicir  ducts  open  on  the  sui*face;  others  into  the  hol- 
lows around  the  large  papillce,  or  into  the  foramen  caecum  and  the  depres- 
sions of  the  follicles. 

Oj)|K>site  the  papilhe  vallatje,  at  the  margin  of  the  tongue,  is  a  small 
cluster  of  submucous  glands.     Under  the  tip  of  the  tongue,  on  each  side 


EXTERNAL    LARYNGEAL    MUSCLES.  151 

of  the  fraeniim,  is  another  elongated  collection  of  the  same  kind  of  glands 
imbedded  in  the  muscular  fibres},  from  which  several  ducts  issue. 

Nerves.  There  are  three  nerves  on  the  under  part  of  each  half  of  the 
tongue,  viz.,  the  gustatory,  the  hypoglossal,  and  the  glosso- pharyngeal 
(fig.  23). 

The  gustatory  nerve  gives  upwards  filaments  to  the  muscular  substance, 
and  to  the  two  smallest  sets  of  papillte,  conical  and  fungiform ;  it  joins 
also  the  hy|)oglossal  nerve. 

The  hypoglossal  nerve  is  spent  in  long  slender  ofi*sets  to  the  muscular 
substance  of  the  tongue. 

The  glosso'pharyngeal  nerve  divides  under  the  hyo-glossus  into  two 
branches: — One  tunis  to  the  dorsum,  and  ramifies  in  the  mucous  mem- 
brane behind  the  foramen  cnecum.  Tiie  otlier  passes  beneath  the  side  of 
the  tongue,  and  ends  in  branches  for  the  muscular  substance;  it  supplies 
the  papillae  circumvallatae,  a«  well  as  the  mucous  membrane  covering  the 
lateral  part  of  the  tongue. 

Vessels.  The  arteries  are  derived  chiefly  from  the  lingual  of  each 
side;  these,  together  w^ith  the  veins,  have  been  examined  (p.  101.) 


Section  XVI. 

DISSECTION  OP  THE  LARYNX. 


The  LARYNX  is  the  up|)er  dilated  part  of  the  air  tube,  in  which  the  voice 
is  produced.  It  is  constructed  of  several  cartilages  united  together  by 
ligamentous  bands ;  of  muscles  for  the  movement  of  the  cartilages ;  and  of 
vessels  and  nerves.     The  whole  is  lined  by  mucous  membrane. 

Dissection.  The  tongue  may  be  removed  from  the  larynx  by  cutting 
through  its  root,  but  this  is  to  be  done  without  injuring  the  epiglottis. 

If  the  student  learnsthe  laryngeal  cartilages  before  he  begins  the  dis- 
section of  the  larynx,  he  will  obtain  more  knowledge  from  the  study  of  this 
Section. 

Occupying  the  middle  line  of  the  neck,  the  larynx  is  placed  in  front  of 
the  pharynx,  and  between  the  carotid  vessels.  It  is  pyramidal  in  form. 
The  base  is  turned  upwards,  and  is  attached  to  the  hyoid  bone;  and  the 
apex  is  continuous  with  the  trachea. 

In  length  it  measures  about  one  inch  and  a  half;  in  width  at  the  top 
one  inch  and  a  quarter,  and  at  the  lower  end  one  inch. 

The  front  is  prominent  along  the  middle  line  of  the  neck ;  and  the  pos- 
terior surface  is  covered  by  the  mucous  membnine  of  the  pharynx.  The 
larynx  is  very  movable,  and  during  deglutition  is  elevated  and  depressed 
by  the  different  extrinsic  muscles. 

Muscles.  Commonly  five  pair  and  one  single  muscle  are  described  in 
the  larynx.  Three  are  outside  the  cartilages,  and  three  are  more  or  less 
concealed  by  the  thyroid  cartilage. 

Directions,  On  one  side  of  the  larynx,  say  the  right,  the  muscles  may 
be  dissected,  and  on  the  opi>osite  side  the  nerves  and  vessels;  and  those 
superficial  muscles  are  to  be  first  learnt,  which  do  not  require  the  carti- 
lages to  be  cut. 

Dissection,  The  larynx  being  extended  and  fastened  with  pins,  the 
dissector  may  clear  away  from  the  os  hyoides  and  the  thyroid  cartilage  the 
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rinsic  miiscle§,  viz..  conittrictor,  steniii-hyoii!,  slurnu-llijroiJ, 
Byro-liyoid. 

nt,  between  llie  thyroid  and  cricoid  cRrtilagos,  one  of  llio  lbr€« 
fc'xicrnal  muscles — crico- thyroid  (fig.  3tl).  will  bo  recagniKvd. 
le  other  twu  tsti-niiil  muBrk'^  (Hg.  40)  ure  filuat-i  at  the  gioaterior 
It  of  the  Imynx :  lo  di'niide  them  it  will  U>  necetiMtry  to  mm  over  the 
to  removti  ilie  inuuous  ni«inbnuie  covering  it.  On  ihi-  Iwck 
I  curtihtgc  the  diDBcuUir  will  lind  the  crico-tirytEPnoidcne  posti- 
Imiisclt;;  ami  nbuvc  it,  on  thepaat«riur  ]iKrt  of  thenryttenoid  cttrtjlagce, 
I  nryliciioiil  muscle  will  npix^nr. 

3-TiiTiioi[)EU9  MCdULE  (fig.  it'.),  ')  is  triangular  in  form,  anil 
iHiiiaralefl  by  an  interval  from  Uie  one  on  tim  o|i|io3itr  side. 
n  the  front  anil  the  lateral  jMirt  of  the  cricoid  cHrtilage  j  and  it*  librwi 

Fig.  3a. 


Ittdtobi!  iMwrW  into  ilie  lower  cornu,  and  the  lower  border  of  the 
...j.'oid  cartilagL-  us  far  forwanU  aa  a  quarter  of  an  inch  from  the  middle 
lino;  also,  for  a  short  distitnce  (aline),  into  the  inner  surface  of  that  carii- 

I      lage.     The  muscle  reslB  on  tlic  crico-thyroid  membrane,  and  is  concealed 

m^g  the  8lerno-thyroid  muscle. 

^HUcfiOH.     It  apiiroiiches  the  thyroid  to  the  cricoid  cartilage,  making; 

^^^EpT  tho  distance  bi^tween  the  tliyi-oid  and  the  arytatnoid  ciirtila)(ei«,  and 

^^Batens  indirectly  the  vorul  eordii. 

^^^The  cRico-AityrjENoroKua  postici^s  mvbclk  (fig.  JO,  °)  lies  o 

posterior  [>ort  of  itie  r.ricoirl  I'ui'tiliiiie.     Its  origin  is  tVom  the  dejireasion  on 
the  side  of  the  vertical  rid^i-  at  the  bacli  of  lliai  cnrtilu^.     From  ll  ' 
origin  tlie  fibres  an-   directed  imtwardH,  and  are  interted  inio  u  ]iroj«!ti 
at  llie  outiT  iHiri  ot  the  base  ul  iIil-  arytienojd  cartiliige. 
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Action.  It  rotates  the  arytivnoid  cartilage,  turning  out  the  lateral  pro- 
jection at  the  base,  and  enhvrges  the  interval  between  the  cartilages.  At 
ihe  stime  time  the  upper  orifice  of  the  larynx  is  widened  by  the  separation 
from  each  other  of  its  lateral  l>oundaries. 

Afnsmfiis  kerato-cHcoideus  (Merkcl).  This  is  a  small  fleshy  slip  which 
is  occasionally  seen  below  and  dos*^  to  the  preceding  muscle  ;  it  arises  from 
the  cricoid  cartilage,  and  is  inserted  into  the  back  part  of  the  lower  cornu 
of  the  thyroid  cartilage. 

Tlie  ARYT-tNOiDEi's  is  a  single  muscle  in  the  middle  line  (fig.  40,  "), 
and  is  ])laced  on  the  posterior  surface  of  the  arytajnoid  cartilages :  it  pos- 
w»sses  two  sets  of  fibres,  su|>erHcial  and  deep,  with  different  directions. 
The  deep  fibres,  b,  an*  transvei'se,  and  are  inserted  into  the  outer  border 
and  the  j>osterior  surface  of  each  cartilage  ;  they  close  the  interval  between 
the  cartilages.  Tlie  su|>erficial  fibres,  a,  consist  of  two  oblique  fasciculi, 
which  cross  like  the  |Mirts  of  the  letter  X,  each  j)assing  from  the  base  of 
one  cartilage  to  the  apex  of  the  other :  a  f<jw  of  these  fibres  are  continued 
beyond  the  cartilage  to  join  the  thyro-aryta^noid  muscle,  and  the  depressor 
of  the  epiglottis. 

Action.  The  muscle  causes  the  aryta'noid  cartilages  to  glide  towards 
one  another,  and  diminishes  much,  or  closes  the  rima  glottidis. 

Acting  with  the  depressors  of  the  epiglottis  it  will  iissist  in  closing  the 
upper  orifice  of  the  larynx. 

Dissection.  The  remiiining  muscles  and  the  vocal  apparatus  would  be 
learnt  l)etter  on  a  fr(»sh  larvnx,  if  this  can  be  obtained.  To  bring  into 
view  the  muscles,  which  are  concealed  by  tlie  thyroid  cartilage  (fig.  41) 
it  will  l>e  nec4*ssary  to  remove  the  right  half  of  the  cartilage,  by  cutting 
through  it  a  quarter  of  an  inch  from  the  middle  line,  aft(T  it^  lower  cornu 
has  Ix'en  detached  from  tiie  cricoid.  By  dividing  next  tlie  crico-thyroid 
membrane  attached  to  the  lower  edjje,  and  the  thvro-hvoid  liti'ament  con- 
nected  with  the  up|)er  margin,  the  loose  piece  will  come  away  on  separat- 
ing it  from  the  subjacent  areolar  tissue. 

By  the  removal  of  some  areolar  tissue,  the  diss(»ctor  will  define  inferiorly 
the  crico-arytienoid  muscle;  above  it,  the  thyro-aryticnoideus  muscle;  and 
still  higher,  the  thin  muscular  fibres  (depressor  of  the  epiglottis)  in  the  fold 
of  mucous  membnme  between  the  epiglottis  and  the  arytienoid  cartilage. 
On  cleaning  the  fibrt*s  t)f  the  thyro-aryta^noideus  near  the  front  of  the 
larynx,  the  top  of  the  sacculus  laryngis  with  its  small  glands  will  appear 
above  the  fleshy-fibres. 

The  ORioo  ARYT.KNOiDErs  LATERALIS  (fig.  41,')  is  a  small  h»ngthened 
band,  which  arises  from  the  upper  border  of  the  cricoid  cartilage  at  the 
lateral  part ;  its  fibres  are  directed  backwards  to  Im*  inserted  into  a  projec- 
tion on  the  outer  side  of  the  Iwise  of  the  arytamoid  cartilage,  and  into  the 
contiguous  jMirt  of  the  outer  surface. 

This  muscle  is  concealed  by  the  crico-thyroideus,  and  its  upi)er  border 
is  contiguous  to  the  succeeding  muscle. 

Action.  Rotating  the  arytienoid  cartilage  by  moving  inwanls  the  pro- 
jection on  the  outer  part  of  the  biise,  it  replaces  the  cartilage  after  this  hjis 
been  everte^l  by  the  crico-arytienoideus  posticus.  It  may  also  approach  the 
one  vocal  cord  to  the  other,  and  so  narrow  the  glottis. 

The  THVRO-ARYTi*:Noii)EUS  MUSCLE  (fig.  41)  extends  from  the  thyroid 
to  the  ar}'ta;noid  cartilage  ;  it  is  thick  below,  but  thin  and  expanded  al)Ove. 
The  muscle  arises  from  the  thyroid  cartilage  near  the  middle  line,  for 
alxiut  the  lower  half  of  the  depth,  and  from  the  crico-thyroid  ligament.  The 
fibres  are  directed  backwards  with  different  inclinations  : — The  external,  *, 
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wimi. 


utrfae* 


lit  ihu  u]>]jer  [inri  of  tlje  miier  surf 
of  tht!  aryiHinoid  cu^tilllgl^  and  Mend 
witli  tlje  depressor  of  r)ie  epigtotiia. 
The  inlertiHl  mid  lower  fibres,  ',  uro 
and  form  h  lliick  tmiidle, 

^^K^^^^^^ld^l        ''"  '"  ■■'"^'"^  '^'^  ''"^  '<"^  \'^^  ^ 

T^^.      ^^^B^BSfSmtlhSw       '^'"''  ''"^^  "'  '''"'  *^)*'^''a8^i  "!■<'  '"'<>  '''*^ 
■"^-J^^HH^EfflMiBw         ouli-r  surface. 

hy\u  outer  surface  the  muscle  is  in 
coDtHut  wiib  [he  tliyroid  cartJIngtt ;  nnd 
the  inner  surface  reou  on  tbei  vocnl 
eordji,  and  on  tli*;  ventrii^lo  of  tlie 
larj-nx  nitd  I  be  poiicli. 

Action.  It  movfB  forwnnis  Ihe  Bry- 
tonoid  uarliloge  lowanU  the  thyroid) 
itnd  rehixe^  the  vocnl  conl.  By  a  thin 
bund  of  librvs  ulong  tht)  upper  ed^  tliu 
rinm  gloltidis  can  be  narrowbd,  and  the 
cord  ]iut  into  the  vocalixing  position. 

The  DEPREsson  op  thb  ei-ioi.ot- 
T1S  (fig.  41,  *)  (thyro-nryttetio-cpiglol- 
tideus)  iH  a  lliiu  muscular  layer  by  the 
side  of  the  upper  opening  of  the  larynx. 
Its  fibres  arite  posteriorly  from  the 
front  of  the  aryttenoid  cartilage,  Mime 
being  continuoQs  below  with  fibres  of 
the  arylfl-'noid  and  thyro-aryia-noid 
muscles ;  and  anteriorly  by  a  narrow 
slip  from  ihelliyroid  carlihige  near  the 
middle  line.  From  those  lUluchments 
till-  fibres  lorn  upwards  with  very  dif- 
fercnl  din^ctiona,  and  are  ituerttd  into 
llie  border  of  the  epiglottis  on  the  sivme 
side.  The  strength  of  ihe  muscle  v»> 
«.  TbTfo-liy.>iJBn,,  cut  j,ipj-  „„^|,  in  .lifiVrent  bodies. 

*'  T-WMr"""""  '""'  "'  '^''"""'"^         Some  of  the    lower   fibres  of   the 
muscle,  which  cover  the  top   of  the 
laryngeal  pouch,  have  been  described  by  Mr.  Hilton  as  a  separate  muscle 
with  the  name  arglteno-epif/loltidfut  inferior. 

Action.  By  the  ooiitraclion  of  llie  fibres,  the  tip  of  the  arytiwioid  car- 
tilage will  be  moved  forwards  and  inwards,  and  the  eppigloltis  will  be 
lowered  over  tlie  orifice  of  the  larynx. 

The  fibres  of  the  muscle  which  uve  spread  over  the  succnlus  will  compress 
it,  nnd  assist  in  the  expulsion  of  the  contents. 

Paktm  iksire  TttK  LAHiTNx.  Tlic  pans  more  immediately  concerned 
in  the  production  <il^  the  voice  are,  thu  vocal  conls,  ihe  glultis,  and  the 
ventricle  of  the  larynx  and  its  pouch :  these  are  placed  within,  and  are 
protected  by  the  laryngeal  cartilages. 

JHtsfction.  For  tite  purpose  of  displaying  the  vocal  apjiaratus,  let  the 
tube  of  the  larynx  be  divided  along  the  posterior  |>urt,  us  in  fig.  43  ;  and 
in  cutting  ihrongh  the  arytmnoid  muscle,  let  the  incision  be  rather  to  the 
righl  of  the  middle  line,  so  as  to  avoid  (he  nerves  entering  it. 

On  looking  into  the  larynx  a  hollow  (veniricle)  will  appear  on  e 
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side  ;  and  bounding  the  ventricle  above  and  below  are  the  whitish  bands 
of  the  vocal  cords. 

If  a  probe  be  passed  into  that  hollow,  it  will  enter  a  small  pouch  (sac- 
culus  laryngis)  by  an  aperture  in  the  anterior  and  upper  part.  The  dis- 
sector should  ^11  tiie  sacculus  on  the  left  side  by  introducing  a  small  piece 
of  cotton  wool  into  it. 

The  laryngeal  space  reaches  from  the  epiglottis  to  the  lower  border  of 
the  cricoid  cartilage.  It  opens  above  into  the  pharynx,  and  below  into 
the  trachea ;  and  in  the  intermediate  portion  are  lodged  tlie  parts  pro- 
ducing voice. 

The  upper  orifice  of  the  larynx  (fig.  29,  *)  will  be  evident  on  placing 
in  contact  the  cut  surfaces.  It  is  triangular  in  shap>e,  with  the  base  in  front 
and  the  apex  behind,  and  its  sides  are  sloped  oblicpiely  downwards  in  the 
antero-posterior  direction.  Its  boundaries  are, — the  epiglottis  in  front, 
the  arytjcnoid  muscle  and  cartilages  behind,  and  the  arytieno-epiglottidean 
fold  of  mucous  membrane  on  each  side.  This  aperture  is  closed  by  the 
epiglottis  during  deglutition. 

The  lower  opening^  limited  by  the  inferior  edge  of  the  cricoid  cartilage, 
is  circular  in  form,  and  is  of  the  same  size  as  that  cartilage. 

The  laryngeal  cavity  is  much  reduced  in  size  within  the  thyroid  car- 
tilage by  the  vocal  cords,  and  is  dilated  above  and  below  them  for  the  pur- 
pose of  allowing  their  free  vibration.  The  lower  dilatation  may  be  seen 
to  be  as  large  as  the  ring  of  the  cricoid  ;  and  the  upper,  mucli  smaller, 
corresponds  with  the  ventricle  of  the  larynx.  Above  the  upper  bulge  the 
wall  of  the  larynx  slants  up  to  the  epiglottis. 

The  glottis  or  rima  glottidis,  is  the  interval  between  the  lower  vocal 
cords  (fig.  44)  ;  it  is  placed  on  a  level  with  the  base  of  the  arytajnoid  car- 
tilages, and  is  the  narrowest  part  of  the  laryngeal  cavity. 

Its  sides  are  constructed  ])artly  of  ligament  and  partly  of  cartilage  : — 
thus,  for  about  the  two  anterior  thirds  is  the  clastic  vocal  cord  (fig.  42,  "), 
whilst  at  the  posterior  third  is  the  smooth  inner  surface  of  the  arytajnoid 
cartilage,  e.  Behind  it  is  bounded  by  the  arytainoid  muscle  ;  and  in  front 
by  the  thyroid  cartilage  and  the  attachments  of  the  vocal  cords. 

The  size  of  the  interval  differs  in  the  two  sexes.  In  the  male  it  mea- 
sures from  before  back  nearly  an  inch  (less  a  line),  and  across  at  the  base, 
when  dilated,  about  a  third  of  the  other  measurement.  In  the  female  the 
dimensions  will  be  less  by  two  or  three  lines. 

Alterations  in  the  size  and  form  affect  the  interval  where  it  is  bounded 
by  the  cartilages,  as  well  as  where  it  is  limited  by  the  ligaments.  In  the 
former  part,  the  changes  are  occjisioned  by  the  movements  of  the  arytae- 
noid  cartilages ;  but  in  the  latter  they  are  due  to  the  lengthening  and 
shortening  of  the  bands. 

In  the  state  of  rest  it  is  a  narrow  fissure  which  is  enlarged  a  little  behind 
and  rounded;  but  when  dilated  it  is  triangular  in  form,  like  the  upper  orifice, 
though  its  wider  part  is  turned  backwards  to  the  arytainoid  muscle.  In  the 
living  body  the  fissure  is  larger  in  inspiration  than  in  expiration.  The  mus- 
cles too  are  ctmstantly  producing  alterations  in  the  fissure,  some  acting  more 
immediately  on  the  cartilages  as  dilators  and  contractors  of  the  base;  and 
others  altering  the  state  of  the  ligaments,  by  elongating  and  shortening 
the  sides. 

The  base  is  enlarged,  and  the  interval  rendered  triangular  by  the  poste- 
rior crico-arytronoid ;  and  is  diminished  by  the  arytainoid,  and  the  lateral 
crico-arytaenoid.  And  the  ligamentous  sides  are  elongated  and  made  tense 
by  the  crico-thyroidei,  but  are  shortened  by  the  thyro-arytajnoidei. 
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Till'  feiifricff  of  tlic  krynx  (fig.  42,  ')  h  best 
tli«  oval  lioliow  l)eln-i^i.-ii  tim  vocal  I'orcls.  wlioi 


r)ie  k'ft  .^iUe.l 


r  miirgin  n 

luiiHF.  anil  lli<;  lower  straight.     Ir  is  lint-d  by  tlie  inui-ous  inembruni:,  Hiid 
oil  lilt  oilier  sorruce  nre  iIih  fibres  of  tbe  lliyro-arytii-iioiJ  muscle     In  tlie 
inU^rior  jiiirl  is  lliu  nperLiirc  inlo  die  luryn<reiil  |)oucli. 
The  Inryngertl  ponc/i  (wiCfuluB  Inryiigis)  (tig.  42, ").  lias  been  laid  bitre 


n  part  on  the  right  stdu  by  llit 
(p.  153),  but  it  will  be  seen  o 
voiMil  cords. 

It  is  n  small  tiieinbninous  sikc, 
wliicli  projixts  iipwardf  betwe 


tval  ol'  the  lialf  of  the-  thyroid  uiirltliigu 
^m  in  the  subsequent  dissection  fur  tilt! 

half  an  inch  deep  and  cylindriail  in  form, 
^n  tbe  upper  vocal  cord  and  the  thyroid 
slip  of  the  depressor  of  tint  cpij;Iottitt, 
and  1-eaches  sometimes  as  high  na  the 
upper  border  gf  the  thyroid  carlilag«. 
Its  cavity  coramunicales  with  ilte 
frant  of  tjie  ventricle  by  a  somewlnt 
narrow  apertiirB.  Oti  the  outer  sur- 
face are  numerous  ainnll  gluiids, 
whose  duels  are  tmnsmilted  through 
tbe  coats  of  the  sac  to  the  itisidf, 
Kumerous  nerves  are  distributed  over 
the  lop.  lis  upper  port  is  covered  by 
the  muscular  slip  Iwfare  rettirrcH]  lo. 

DiitivlivH.  The  general  shnjw  and 
position  of  the  vocal  cords  are  evi- 
dent on  the  left  half  of  the  laryngeal 
tube,  but  lu  sliow  more  fully  tbe  ntt- 
turc  of  tbe  lower  cord,  put  tbe  cut 
surfaces  in  coTitur.t,  and  delacli  on  tbe 
right  side  the  crico-aryticnoidcus  lai- 
erulis  from  its  ctirtjlagcd.  Itemove 
in  like  manner  the  tbrro-aryttenol- 
dens,  raising  it  from  befui-e  back.  By 
llie  rC'inoval  of  the  last  imtscle,  a 
fibrous  mcmbmne.  crico-liiyroid  (fig. 
44,  *),  comes  iiuo  view,  und  ita  u})- 
per  fi-pe  edge  will  be  perceived  lo 
constitute  the  inferior  or  true  vocal 
cord.  Wbikt  taking  away  the  tbyro- 
arytienoideiis,  the  ventricle  and  tho 
Racculus  Inryngts,  which  ai-e  formed 
chiefly  by  mucous  membrane,  will 
disap[>ear. 

The  roeal  rnrd»  or  the  thym-arj/' 
tannid  ligament*  (tig.  4^),  are  two 
bands  on  each   side,  which  are  ex- 
tended from  the  angle  of  tbe  thyroid 
to  the  arytenoid  cariilaKe — one  I'onn- 
ing  tbe   iipiier,  the  other  tbe  lower 
margin  of  the  veniricle. 
The  Hpper  ligament  (false  vociU  cord  (fig,  42.  ")  is  semilunar  in  form, 
and  is  miicli  weaker  than  the  other.     It  is  dxed  in  front  lo  the  angle  of 
the  thyroid  cartilage,  near  thi:  attMclimeiil  of  the  epiglottis ;  and  behind  to 
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the  outer  surface  of  tlie  arytwuoid  cartilage.  This  ligament  consists  cliicfly 
of  white  fibrous  tissue,  which  is  continuous  with  that  in  the  arytivno-epi- 
glottidean  fold  of  mucous  membrane. 

The  inferior  ligament  (chorda  vocalis,.fig.  42,  ")  is  attached  in  front  to 
the  angle  of  the  thyroid  cartilage,  about  half-way  down  below  the  notch  ; 
t\ie  ligament  is  directed  backwanls,  and  is  inserted  into  the  anterior  promi- 
nence at  the  base  of  the  arytenoid  cartilage.     It  is  al>out  seven  lines  long 
in  mail,  and   two  less  in  the  woman.     Internally  this  band  is  covered  by 
th'.n  mucous  membrane,  and  projects  towards  its  fellow  into  the  cavity  of 
the  larynx,  the  interval  between  it  and  the  opposite  one  being  the  glottis. 
Externally  it  is  connected  with  the  thyro-aryta?noid  muscle      And  infe- 
riorly  it  is  continuous  with  the  crico-thyroid  ligiunent,  k.     The  edge  that 
bounds  the  ventricle  is  straight  and  well  defined,  and  vibnites  to  produce 
sounds.     The  ligament  is  composed  of  fine  elastic  tissue. 

The  mucous  membrane  of  the  larynx  is  continued  from  that  inv(»sting 
the  pharynx,  and  is  prolonged  to  the  lungs  through  the  trtichea.  When 
entering  the  larynx  it  is  stretched  between  the  epiglottis  and  the  tip  of 
the  arytenoid  cartilage,  forming  the  aryta^no-epiglottid  fold  on  each  side  of 
the  laryngeal  orifice:  at  this  spot  it  is  very  loose,  an<l  the  submucous  tissue 
abundant.  In  the  larynx  the  membrane  lines  closely  the  cavity,  sinks 
into  the  ventricle,  and  is  prolonged  into  the  laryngeal  ])ouch.  On  the 
thjTO-arytenoid  ligaments  it  is  very  thin  and  adherent,  allowing  these  to 
be  visible  through  it. 

In  the  small  ])art  of  the  larynx  above  the  vocal  cords,  the  epithelium  is 
ofthehiminar  kind,  and  free  fmm  cilia.  But  a  columnar  ciliated  epithe- 
lium covers  the  surface  below  the  level  of  the  su|)erior  cords,  though  it 
becomes  flattened  without  cilia  on  the  cords  :  on  the  epighittis  it  is  ciliated 
in  the  lower  half. 

Num<*rous  branched  glands  are  connected  with  the  mucous  membrane 
of  the  hirynx,  and  the  orifices  will  be  seen  on  the  surface,  especially  at 
the  |KWterior  aspect  of  the  epiglottis.  In  the  edge  of  the  aryta'iio-epiglot- 
tidean  told  there  is  a  little  swelling  occjisioned  by  a  mass  of  subjacent 
glandii  (jiryta'noid)  ;  and  ah>ng  the  upper  vocal  cord  lies  another  set. 
None  exist  over  the  vocal  cords,  but  close  to  those  bands  is  the  colieetion 
of  the  sacculus  larvn^is,  which  lubricates  the  ventricle  and  the  lower  vocal 
ronl. 

Dissection  of  nerves  and  ressefs.  The  termiiuition  of  the  hiryngeal 
nerves*  niav  be  dissected  on  the  untouched  sidt?  of  the  larynx.  For  this 
purpose  the  other  half  of  the  thyroid  is  to  be  disarticulated  from  the  cri- 
e«»id  cartilage,  care  lK*ing  taken  of  the  recurrent  nerve,  which  lies  near 
the  joint  Ix'tween  the  two.  The  trachea  and  larynx  should  be  fastened 
down  next  with  pins;  and  aft(;r  the  thyroid  hiis  been  drawn  away  from 
the  cricoid  cartilage,  the  inferior  laryngeal  nerve  can  be  traced  over  the 
side  of  the  latter  cartilage  to  the  muscles  of  the  larynx,  and  mucous  mem- 
brane of  the  pharynx. 

Afterwards  the  superior  laryngeal  is  to  be  fV)und  as  it  pierces  the  thyro- 
hyoid membrane,  and  branches  of  it  are  to  b(^  followed  to  the  mucous 
membrane  of  the  larynx  and  pharynx.  Two  ccmununications  are  to  be 
looked  for  between  the  laryngeal  nerves ;  one  is  beneath  the  thyroid  car- 
tilajre,  the  other  in  the  mucous  membrane  of  the  pharynx. 

An  artery  accompanies  each  nerve,  and  its  offsets  are  to  be;  dissected  at 
the  *jime  time  as  the  nerve. 
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Nerves.  The  nerves  of  the  larynx  are  the  superior  and  inferior  laryn- 
geal branches  of  the  pneumo-gastric  (p.  113);  the  former  is  distributed 
to  the  mucous  membrane,  and  the  latter  chiefly  to  the  muscles. 

The  inferior  laryngeal  nerve  (recurrent),  when  about  to  enter  the 
larynx,  furnishes  backwards  an  offset  to  the  mucous  membrane  of  the 
pharynx ;  this  joins  filaments  of  the  upper  laryngeal.  The  nerve  then 
passes  beneath  the  ala  of  the  thyroid  cartilage,  and  ends  in  branches  for 
all  the  special  muscles  of  the  larynx  except  the  crico-thyroideus.  Its 
small  muscular  branches  are  su|)erficial,  but  that  to  the  arytaenoid  muscle 
passes  beneath  the  crico-arytienoideus  posticus.  Beneath  the  thyroid  car- 
tilaoje  the  inferior  is  joined  by  a  long  offset  of  the  upper  laryngeal  nerve. 

Tlie  superior  laryngeal  nerve  pierces  the  thyro-hyoid  ligament,  and 
gives  offsets  to  the  mucous  membrane  of  the  pharynx  ;  it  furnishes  also  a 
long  branch  beneath  the  ala  of  the  thyroid  cartilage  to  communicate  with 
the  recurrent  nerve.  The  trunk  then  terminates  in  many  branches  for  the 
supply  of  the  mucous  membrane: — Some  of  these  ascend  in  the  arytaeno- 
epiglottid  fold  to  the  epiglottis,  and  the  root  of  the  tongue.  The  others, 
which  are  the  largest,  descend  on  the  inner  side  of  the  ventricular  pouch, 
and  supply  the  lining  membrane  of  the  larynx  as  low  as  the  vocal  cords. 
One  nerve  of  this  set  pierces  the  arytaenoid  muscle,  and  ends  in  the  mucous 
membrane. 

Vessels.  The  arteries  of  the  larynx  are  furnished  from  the  superior 
and  in  erior  thyroid  branches  (p.  85  and  78). 

The  laryngeal  branch  of  the  superior  thyroid  artery  enters  the  larynx 
with  the  sufjerior  laryngeal  nerve,  and  divides  into  ascending  and  descend- 
ing branches ;  some  of  these  enter  the  muscles,  but  the  rest  supply  the 
epiglottis,  and  the  mucous  membrane  from  the  root  of  the  tongue  to  the 
chorda  vocalis.  Like  the  nerves,  it  unites  with  the  following  artery  both 
beneath  the  ala  of  the  thyroid  cartilage,  and  in  the  mucous  membrane  of 
the  pharynx. 

The  laryngeal  branch  of  the  inferior  thyroid  artery  ascends  on  the 
back  of  the  cricoid  cartilage,  and  ends  in  the  mucous  membrane  of  the 
pharynx  and  the  posterior  muscles  of  the  larynx. 

Some  other  twigs  from  the  superior  thyroid  artery  perforate  the  crico- 
thyroid membrane,  and  ramify  in  the  mucous  lining  of  the  interior  of  the 
larynx  at  the  lower  part. 

Laryngeal  veins.  The  vein  accompanying  the  branch  of  the  superior 
thyroid  artery,  joins  the  internal  jugular  or  the  superior  thyroid  vein ; 
and  the  vein  with  the  artery  from  the  inferior  thyroid  opens  into  the 
plexus  of  the  inferior  thyroid  veins  (p.  85  and  78). 


Section  XVII. 


HYOID  BONE,  CARTILAGES  AND  LIGAMENTS  OP  THE  LARYNX,  AND 

STRUCTURE  OF  THE  TRACHEA. 

Dissection,  All  the  muscles  and  the  mucous  membrane  are  to  be 
taken  away  so  as  to  denude  the  hyoid  bone,  the  cartilages  of  the  larynx, 
and  the  epiglottis ;  but  tiie  piece  of  membrane  that  joins  the  hyoid  bone 
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to  the  thyroid  cartilage,  and  the  ligamentA  uniting  one  eartihige  to  another 
on  the  letl  side,  should  not  be  destniyed. 

In  the  aryta*no-epiglottidean  fold  of  mucous  membrane,  a  small  carti- 
laginous body  (cuneiform)  may  be  recognized ;  an  oblique  whitish  pro- 
jection indicates  its  position. 

The  hyoid  bone  (oe  hyoides)  (fig.  43)  's  situate  between  the  larynx  and 
the  root  of  the  tongue,  liesembling  the  letter  V,  placed  horizontally  and 
wiUi  the  legs  turned  backwards,  it  oifers  for  examination  a  centml  part  or 
body,  and  two  lateral  pieces  or  cornua  on  each  side. 

The  body,  c,  is  thin  and  flattened,  and  measures  most  in  the  transverse 
direction.     Convex  in  front,  where  it  is  marked  by  a  tubercle,  it  presents 
ftn  uneven  surface  for  the  attachment  of  muscles  ;  whilst  on  the  opposite 
aspect  it  is  concave.     To  the  upfx^  border  the  fibrous  membrane  (hyo- 
glossal) fixing  the  tongue  is  attached. 

The  cornua  are  two  in  number  on  each  side  (large  and  small).  The 
large  comu,  ii,  continues  the  bone  backwards,  and  is  joined  to  the  body 
by  an  intervening  piece  of  cartihige.  The  surfaces  of  this  cornu  look 
somewhat  upwards  and  downwards  ;  and  the  size  decreases  from  before 
backwards.  It  ends  posteriorly  in  a  tul>ercle.  The  small  comu,  or  ap- 
pendix, J,  is  dissected  upwards  from  the  })oint  of  union  of  the  great  comu 
with  the  body,  and  is  joined  by  the  stylo-hyoid  ligament:  it  is  seldom 
wholly  ossified. 

Cartilages  of  the  Laktnx  (dg.  43).  Tliere  are  four  large  carti- 
lages in  the  larynx,  which  are  concerned  in  the  production  of  the  voice, 
Tiz.,  the  thyroid,  the  cricoid,  and  the  two  arytenoid.  In  addition  there 
are  some  yellow  fibro-cartilaginous  structures,  viz.,  the  e|)iglottis,  a  capitu- 
larotoeach  arytn^noid  cartilage,  and  a  small  ovali.'«h  piece  (cuneiform)  in 
each  aryta'no-epiglottidean  fold  of  mucous  membrane. 

The  thyroid  cartilaye^  n,  is  the  largest  of  all :  it  Ibnns  the  front  of  the 
larynx,  and  protects  the  vocal  apparatus  as  with  a  shiehl.  The  upper 
part  of  the  cartilage  is  consi<lerably  wider  than  the  lower,  and  in  conse- 
quence of  this  form  the  hirynx  is  somewhat  funnel-shuped.  The  ant^ior 
surface  is  prominent  in  the  middle  line,  forming  the  subcutaneous  swelling 
named  ^o/w////i  Adami ;  but  the  cartilage  is  concave  behind  at  the  same 
spot,  and  gives  attachm<*nt  to  the  epiglottis  and  the  thyro-aryta'uoid  mus- 
cles and  ligaments.     The  upper  border  is  notched  in  the  centre. 

The  cartilage  consists  of  two  stpmre  halves,  which  are  united  in  the 
middle  line.  Posteriorly  each  half  of  the  cartilaj^e  has  a  thick  border, 
which  terminates  upwards  and  downwards  in  a  rounded  process  or  cornu 
(Eand  f).  Both  cornua  are  bent  slightly  inwards:  of  the  two,  the  upper, 
E,  is  the  longest  ;  but  the  lower  one,  F,  is  thicker  than  the  other,  and 
articulates  with  the  cricoid  cartilage.  Th<*  inner  suiface  of  each  half  is 
smooth ;  but  the  outer  is  marked  by  an  oblicpie  line  for  the  attachment  of 
mnsdes,  which  extends  from  a  tubercle  near  the  root  of  the  upper  cornu, 
almost  to  the  middle  t)f  the  lower  border. 

The  cricoid  cartilage^  r>,  is  stronger  though  smaller  than  the  thyroid, 
and  encircles  the  cavity  of  the  larynx  ;  it  is  partly  (joncealed  by  the  shield- 
like  cartilage,  below  which  it  is  placed.  It  is  very  une(iujd  in  depth  be- 
fore and  behind, — the  posterior  part  being  three  times  deeper  than  the 
anterior,  8omething  like  a  signet  ring.  Its  hollow  is  about  as  large  as  the 
^OT^  finger. 

The  outer  surface  is  rough,  and  gives  attachment  to  muscles.     At  the 
^^  of  the  cartilage  there  is  a  fiat  and   rather  scjuare   portion,  which  is 
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tniirkcrl  by  n  meilinn  ridge  between  two  conligiious  mui'ei.iliir  dcjin-wumi. 
On  L'nth  side,  immediutely  in  front  of  llie  8(|iinre  jiari,  i*  a  bIihIIo*  nrticu- 
lar  mark,  wliich  receives  the  lower  curnii  of  llie  ihyroiil  CHriilnge.     Tlie 


inner  eurfnce  is  smootli,  i 

The  tower  border  is  uodulat 
ineuihmne.     The  up|w?r  bordut 


1.  VfV" 


I'ereil  by  mucouB  ini-mbraue. 
1ft,  and  is  united  to  ihe  Tntclitia  by  flbrouB 
iii  nearly  simight  [iost«^rii>rly,  o])|iusit«  itie 
de[:|i  [lart  of  (he  ring;  nnd  this  jtorliun 
is  limited  on  eueli  i^ide  by  nn  Mrlicular 
mark  for  tlie  uryta'tioid  cartilnge.  In 
front  of  thftt  spot  the  bonier  is  «l(>|ied 
i>liHi]uely  diiwnwarda  to  the  middlr  line. 
At  the  middlci  Wittt  behind  there  is  n 
slight  excjiVBtiun  in  each  bonier. 

The  two  arylietiaid  rrarlilaffr$,  <;,  nrr 
phiceil  one  on  each  side  at  the  buck  of 
the  laryiis,  on  the  iipiier  border  of  the 
crieoid  eiirtila^.  I^ach  in  pyramidal  in 
8ha|>e,  ie  ithout  half  nn  inch  in  depth, 
and  offera  for  examination  n  base  and 
n|iex,  and  three  surfaced. 

The  base  )ia»  a  slightly  hollowed  sor- 
fuee  bcliind  fur  ari.iuuliitiuii  with  the 
(■ricoid  carlilagt^,  and  i«  elongated  in 
front  into  a  process  which  stives  attach- 
ment to  the  VDCiil  cord.  The  apex  is 
directed  baekwiirds  and  somewhat  in- 
wards, and  is  surmounted  by  the  carti- 
lage of  Santorini. 

The  inner  surface  is  narrow,  e*i|>ccitilly 
above,  and  Hat.  The  outer  is  wide  and 
irregular,  ami  on  it  ts  a  small  projwtion 
at  the  base,  which  receives  the  insertion 
of  some  oF  ilie  muscles.  At  the  pos- 
terior aR|ievt  the  cartilage  is  concavt!  and 
smooth. 

Cartiliigr*  of  Santorini.  Attjiched 
to  Ihe  n|>cx  of  encli  arytatnoid  cartilage 
is  the  small,  conical  fibro-cnrttlage  of 
■Santorini  (corniculum  capitulum),  which 
is  bent  inwards  towards  the  one  of  tha 
opjtosile  side.  The  arytjeno-epiglottidcan 


fold  ii 


«ith  i 


Two     other 


Cttnriform  cartilagn. 
emHll  fibro-cartila^inous  boitiea,  one  on 
each  side,  wliicli  are  contained  in  the  nryiaino-epif^lotlJd  folds,  have 
received  this  name.  Each  is  somewhat  elougal^^d  and  rounded  in  form, 
liko  a  grain  of  rice;  it  is  situate  obliquely  in  front  of  the  ca|iitiilum  of  the 
aryttrnoid  cartilnge,  and  its  place  in  the  fold  of  the  mucous  membrane  is 
marked  by  a  slight  whitish  projection. 

The  tpl'jiellit  (fig.  43,  *)  is  single,  and  is  Ihe  largest  of  the  pieces  of 
yellow  fihro-CHi'iihige.  In  form  it  is  eorflate,  and  it  resembles  a  leaf, 
with  the  stalk  lielow  and  the  lamina  or  expanded  part  above.  lt«  |>osilion 
is  behind  the  tongue,  and  in  front  of  the  orifice  of  the  larynx.     Dnriog 
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Fig.  44. 


respiration  it  is  placed  vertically,  but.  during  deglutition  it  lakes  a  liori- 
zuDtal  direction  ao  as  to  close  the  opening  of  the  larynx. 

The  anterior  surfuce  ie  bent  lorwards  to  the  tongue,  to  which  it  is  con- 
nected by  three  folds  of  mucous  membrane ;  and  the  posterior  surface, 
hollowed  laterally,  is  convex  from  above  down.  To  its  sides  the  arytsno* 
epiglottid  folds  of  mucous  membrane  are  united.  After  the  mucous  mem- 
brane has  been  removed  from  the  epiglottis  its  substance  will  be  seen  to 
be  [)eribrated  by  numerous  spaces,  which  lodge  mucous  glands. 

Between  the  epiglottis  and  the  hyoid  bone  is  a  ma*s  of  yellowish  fat 
with  acme  glands;  tliis  has  been  sometinica  called  the  epiglottidcan  gland. 
LiriAMENTd  OF  THE  Larynx.    The  larynx  is  connected  by  extrinsic 
ligaments  with  the  hyoid  bone  above  and  the  trachea  below.     Other  liga- 
ments join  together  tiic  cartilages,  forming  Joints  in  some  coses. 

Union  of  the  larynx  toilA  the  hyoid  bone  and  the  trachea.  A  thin  loose 
elastic  membrane  (thyro-hyoid)  paasea  from  the  thyroid  cartilage  to  the 
liyoid  bonej  and  a  second  membrane  connects 
the  cricoid  caitilage  with  the  trachea. 

The  tbyro-kynid  ligament  (fig.  42,  l)  is  at- 
tached on  the  one  pitrt  to  the  upjicr  border  of  the 
thyroid  cartilage;  and  on  the  otiier,  to  the  up[>er 
border  of  the  hyoid  bone,  at  thu  jKisterior  aspect. 
Of  some  thickness  in  the  centre,  it  gradually  be- 
comes thinner  towards  the  sides;  and  it  ends 
lat«rHl)y  in  a  rounded  elastic  cord,  which  inter- 
venes between  the  extremity  of  the  hyoid  bone 
and  tlic  upper  cornu  of  the  thyroid  cartilage. 

l^e  8U|>erior  laryngeal  nerve  and  vessels  per- 
forate the  ligament,  and  a  synovial  membrane  is 

placed  between  it  and  the  ))OSterior  surface  of  the 

liyoid  bone.     In  the  elastic  lateral  part  of  the 

ligament  will  be  found  occasionally  a  small  oseific 

Dodule  (cartilago  trittcea). 

The  membntne  joining  the  lower  border  of  the 

cricoid  cartilage  to  the  tirst  ring  of  the  trachea 

—erico-tracheal  ligament,  resembles  the  hand 

joining  the  rings  of  the  trachea  to  each  other. 
Union  of  the  cricoid  and  thyroid  cartilagei. 

These  cartilages  are  joined  in  the  middle  line  in 

front  by  ligament;  and  on  the  side,  by  a  joint 

with  the  small  comu  ot  the  thyroid  cartili^e. 

The  crico-lhyroid  ligament  or  membrane  (fig.      "'■"  "'  >■■■     "'*'■  co«d« 

44,  •)  closes  the  apace  between  the  thyroid,  cri-       h«jitb 

coid,  and  arytenoid  cartilages,  and  the  right  half    i  Troe  iomI  card. 

is  now   visible.     It  is  yellow  in  color,  and  is     I.  Poai.  criiM-ir7tian  inDmi*. 

formed  mostly  of  elastic  tissue.     At  the  centre  it     '■  Crieoiii  mriiuge. 

is  thick  and  strong,  but  is  thinner  on  each  side     *■  *')''»'><''^  e«riii»|[«. 

KB  it  is  conlinued  backwards.     By  tlie  lower  bor-     ,'  cX^ihTto^^eabnon 

der  it  is  Hxed  to  the  upper  edge  of  the  cricoid  as 

far  bock  on  each  aide  as  the  joint  with  the  arytenoid  cartilagf.     Its  upper 

border,  free  and  rounded,  is  covered  by  mucoua  membrane,  and  forms  the 

lower  vocal  cord.     In  front  it  is  united  to  the  thyroid  eartihtge ;  iind  be- 
hind to  the  base  of  the  aryuenoid. 
11 
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The  ligament  is  partly  concealed  by  the  crico-thyroid  muscle,  and  some 
small  apertures  exist  in  it  for  the  passage  of  fine  arteries  into  the  larynx. 

The  strong  forepart  of  the  ligament  serves  the  purpose  of  uniting  the 
two  large  laryngeal  cartilages ;  and  the  lateral  piece,  closing  the  larynx, 
ends  above  in  the  vocal  cord. 

A  capsular  ligainent  surrounds  the  articular  surfaces  between  the  side 
of  the  cricoid  and  the  lower  coniu  of  the  thyroid  cartilage.  Its  fibres  are 
strongest  behind.     A  synovial  membrane  lines  the  capsule. 

This  joint  admits  forward  and  backward  movements  of  the  thyroid  car- 
tilage, by  which  the  condition  of  the  vocal  cords  is  altered.  If  that  carti- 
lage is  moved  forwards  the  cords  are  stretched,  and  if  backwards  the  cords 
are  relaxed. 

Articulation  of  the  cricoid  and  arytcenoid  cartilages.  The  articular 
surfaces  of  the  cartilages  are  retained  by  a  loose  capsule,  and  possess  a 
synovial  sac. 

The  capsular  ligament  is  fixed  to  each  cartilage  around  its  articular 
surface ;  and  one  part — posterior  ligament^  is  strongest  on  the  inner  and 
}K)sterior  aspects.  A  loose  synovial  membrane  is  present  in  the  articu- 
lation. 

The  arytaenoid  cartilage  glides  freely  forwards  and  backwards,  inwards 
and  outwards;  but  if  its  horizontal  movements  are  controlled  by  muscular 
action,  it  can  be  rotated  around  a  vertical  axis,  the  anterior  spur  being 
moved  inwards  and  outwards.  Obviously  the  state  of  the  vocal  cords  wiD 
be  changed  by  the  movements  of  the  cartilages.  When  the  arytaBuoids 
glide  in  and  out  the  cords  will  be  approximated  and  separated;  when 
backwards  and  forwards,  the  cords  will  be  tightened  and  relaxed;  and  in 
rotation  the  cords  will  be  moved  away  from,  and  brought  towards  each 
other. 

A  kind  of  capsule^  formed  of  thin  scattered  fibres,  with  a  synovial  sac, 
unites  the  apex  of  the  arytaenoid  cartilage  with  the  hollowed  base  of  the 
capitulum  of  Santorini.     Sometimes  these  cartilages  are  blended  together. 

Fibrous  6a?irf«  (thyro-arytaenoid)  join  the  Myroirf  with  the  aryt€enoid 
cartilages,  and  have  been  examined  as  the  vocal  cords  (p.  156). 

Ligaments  of  the  epiglottis,  A  band,  thyro-epiglottidean,  connects  the 
lower  part  of  the  epiglottis  to  the  thyroid  cartilage,  close  to  the  excavation 
in  the  upper  border  of  the  latter  (fig.  42).  Some  fibrous  and  elastic  tis- 
sues— hyo-epiglottid  ligament^  coimect  likewise  the  front  of  the  epiglottis 
to  the  hyoid  bone. 

Structure  of  the  Trachea.  The  air  tube  consists  of  a  series  of 
pieces  of  cartilage  (segments  of  rings)  {fig.  40),  which  are  connected 
together  by  fibrous  tissue.  The  interval  between  the  cartilages  at  the  back 
of  the  tube  is  closed  by  fibrous  membrane,  and  by  muscular  fibres  and 
mucous  glands.  The  trachea  is  lined  by  mucous  membrane  with  subja- 
cent elastic  tissue. 

Cartilages.  The  pieces  of  cartilage  vary  in  number  from  sixteen  to 
twenty.  Each  forms  an  incomplete  ring,  which  extends  about  three- 
fourths  of  a  circle ;  and  each  is  convex  forwards,  forming  the  front  and 
sides  of  the  air  tube.  Both  above  and  below,  the  cartilaginous  pieces  are 
less  constant  in  size  and  form :  for  towards  the  larynx  they  increase  in 
depth,  whilst  in  the  opposite  direction  they  may  be  slit  at  their  ends  or 
blended  together ;  and  the  lowest  piece  of  cartilage  is  shaped  like  the 
letter  V. 

A  fibrous  tissue  is  continued  from  one  to  another  on  both  aspects,  though 


LONGUS    COLLI    MUSCLE.  163 

in  greatest  quantity  exteniallj,  so  as  to  incase  and  unite  them  ;  and  it  is 
extended  across  the  posterior  part  of  the  air  tube. 

IHssectian.  On  removing  for  about  two  inches  the  fibrous  membrane 
and  the  mucous  glands  from  the  interval  between  the  cartilages  at  the  back 
of  the  trachea,  the  muscular  fibres  will  appear. 

After  the  muscular  fibres  have  been  examined  the  membranous  part  of 
the  tube  maj  be  slit  down,  to  see  the  elastic  tissue  and  the  mucous  mem- 
brane. 

Muscular  fibres.  Between  the  ends  of  the  cartilages  is  a  continuous 
layer  of  transverse  bundles  of  unstriated  muscle,  which  is  attached  to  the 
truncated  ends  and  the  inner  surface  of  the  cartilages.  By  the  one  sur- 
face the  fleshy  fibres  are  in  contact  with  the  membrane  and  glands,  and 
by  the  other  with  the  elastic  tissue.  Some  longitudinal  fibres  are  super- 
ficial to  the  transverse  ;  they  arc  arranged  in  scattered  bundles,  and  are 
attached  to  the  fibrous  tissue. 

Tlie  elastic  tissue  forms  a  complete  lining  to  the  tracheal  tube  beneath 
the  mucous  membrane  ;  and  at  the  posterior  part,  where  the  cartilages  are 
deficient,  it  is  gathered  into  strong  longitudinal  folds.  This  layer  is  closely 
conne<;ted  with  the  mucous  membrane  covering  it. 

The  mucous  membrane  of  the  trachea  lines  the  tube,  and  resembles  that 
of  the  larynx  in  being  furnished  with  a  columnar  ciliated  epithelium. 

Connected  with  this  membrane  are  numerous  branched  mucous  glands 
of  variable  size.  The  largest  are  found  at  the  back  of  the  trachea,  in  the 
interval  between  the  cartilages,  where  some  are  placed  beneath  the  fibrous 
membrane  with  the  muscular  fibres,  and  others  outside  that  layer. 

Other  smaller  glands  occupy  the  front  and  sides  of  the  trachea,  being 
situate  on  and  in  the  fibrous  tissue  connecting  the  cartilaginous  rings. 


Section  XVIII. 

PREVERTEBRAL  MUSCLES  AND  VERTEBRAL  VESSELS. 

Directions.  On  the  part  of  the  spinal  column  that  was  laid  aside  after 
t)ie  separation  of  the  pharynx  from  it,  the  student  is  to  learn  the  deep 
Muscles  on  the  front  of  the  vertebrae. 

Zhssection.  Tlie  prevertebral  muscles  will  be  prepared  by  removing 
t-lie  fascia  and  areolar  tissue.  The  muscles  are  three  in  number  on  each 
^ide  (fig.  45),  and  are  easily  distinguished.  Nearest  the  middle  line  lies 
^he  longus  colli — this  is  the  longest ;  the  muscle  external  to  it,  which 
^"eaches  to  the  head,  is  the  rectus  capitis  anticus  major ;  and  the  small 
^nuf^le  close  to  the  skull,  which  is  external  to  the  last  and  partly  concealed 
Vjy  it,  is  the  rectus  capitis  anticus  minor.  The  smaller  rectus  muscle  is 
ohen  injured  in  cutting  through  the  basilar  process  of  the  occipital  bone. 

The  LONGUS  COLLI  MUSCLE  (^g.  45,  ^)  is  situate  on  the  bodies  of  the 
^servical  and  upper  dorsal  vertebrae,  and  is  pointed  above,  but  larger  below. 
It  consists  of  two  parts — internal  and  external,  the  former  being  vertical, 
cind  the  latter  oblique  in  direction,  as  on  the  right  side  of  the  figure. 

The  internal  jmrt  arises  by  fleshy  and  tendinous  processes  from  the 
'IxMlies  of  the  two  upper  dorsal  and  two  lower  cervical  vertebrae ;  and  the 
external  piece  takes  origin  from  the  anterior  transverse  processes  of  four 
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md  tliird)     Botli  purts  of  ilic 
inserted  by  four  slips  inlo  the  budie^ 
of  tLe  four  upper  cervicyil  verlebrffi. 

Some  of  (he  lowest  lihrea  of  the  muscle  are  Rilaclied  separately  bv  ten- 
don to  the  Kiitcrior  iransverae  process  of  one  or  two  of  the  lower  cervical 
cerlebr*- 

Fig.  45. 


In  conlitct  will]  the  anlorior  surface  of  the  muscle  is  the  plmryox. 
inner  border  is  Hi  some  ilislHnce  inferior)/  from  the  muscle  of  tlie  oppc 
side,  but  BU))eriorly  only  the  pointed  anterior  common  ligamtnt  of  the  tm 
tebne  sepanites  the  two.     The  outer  border  is  contiguous  to  tbe  scaletu 
to  the  vertebral  vessels,  end  lo  ihc  rectus  cupitis  anticns  major  muscle. 

Action.  Both  muscleti  bend  forwards  the  neck;  and  the  upper  obliqi 
fibres  of  one  will  turn  the  neck  aud  bead  to  tbe  same  aide,  by  the  atla  ' 
munt  lo  the  atlas. 

Tbe  nKCTU3  capitis  asticus  major  (fig.  45,  *)  is  external  I 
preceding  muscle,  and  is  largest  at  tbe  upper  end.  Its  origin  is  by  potnfti 
tendinous  slijis,  with  the  lotigtis  colli,  from  the  summits  of  tbe  anterir 
transverse  processes  of  four  cervical  vertebne  (sintb,  fillb,  fourth,  W 
third)  i  and  tbe  fibres  ojiicRDd  to  be  inserted  into  the  basilar  ])roce8a  of  t 
occipital  bone,  in  front  c^'  the  foramen  magnum. 

The  anterior  suriiice  of  the  muscle  is  covered  by  the  pbarynx,  and  I 
the  carotid  artery  and  tbe  numerous  nerves  near  the  base  of  tbe  aki4 
The  muscle  partly  conceals  the  following  one.  At  its  insertion  the  rect 
is  flesby,  and  reaches  from  tlie  middle  line  lo  the  t^'mporal  bone. 

Action.  Both  muscles  incline  forwards  the  head;  and  one  will  brii 
the  face  to  the  same  side  by  rotating  the  head. 


^^ 
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The  RECTUS  CAPITIS  ANTICU8  MINOR  (fig.  45,  ®),  IS  a  small  flat 
muscle,  which  arises  from  the  anterior  transverse  process  and  body  of  the 
atlas;  and  is  inserted  into  the  basilar  process  of  the  occipital  bone  l)etween 
the  foramen  magnum  and  the  rectus  major,  and  half  an  inch  from  its 
fellow. 

The  anterior  primary  branch  of  the  suboccipital  nerve  lies  between  the 
borders  of  this  muscle  and  the  rectus  capitis  lateralis. 

Action.  Its  power  is  very  slight,  but  it  will  help  in  moving  forwards 
the  head. 

Dissection,  The  small  intertransversales  muscles  will  come  into  view 
when  the  other  muscles  have  been  removed  from  the  front  and  back  of  the 
transverse  processes.  By  tracing  towards  the  spine  the  anterior  primary 
branches  of  the  cervical  nerves,  the  intertransversales  will  be  readily  seen 
on  their  sides. 

After  the  muscles  and  nerves  have  been  examined,  the  tips  of  the 
conjoined  transverse  processes  may  be  cut  off  to  lay  bare  the  vertebral 
arterv. 

The  INTERTRANSVERSE  MUSCLES  are  slender  fleshy  slips  in  the  inter- 
vals between  the  transverse  processes.  In  the  neck  there  are  seven  pairs 
— the  first  being  between  the  atlas  an<l  axis,  and  the  last  between  the 
lowest  cervical  and  the  first  dorsal  vertebra.  One  set  is  attached  to  the 
anterior,  and  the  other  to  the  {)osterior  tubercles  on  the  tii)s  of  the  con- 
joined transverse  processes. 

Between  the  muscles,  excei)t  in  the  first  two  spaces,  is  the  anterior  pri- 
mary branch  of  a  cervical  nerve ;  and  beneath  the  i)osterior  muscle  is  the 
other  primary  branch  of  the  same  nerve.  In  the  up|)er  space  tlie  posterior 
muscle  is  often  wanting;  and  in  the  lowest  space,  the  muscle  of  the  ante- 
rior set  is  smaller  than  the  others,  or  it  may  be  absent. 

Action,  By  approximating  the  transverse  processes  these  muscles  bend 
the  spinal  column  laterally. 

Cervical  nerves  at  their  exit  from  the  spinal  canal.  The  trunks  of  the 
cervical  nerves  issue  from  the  s|)inal  canal  throu<!:h  the  intervertebral 
foramina,  except  the  first  two,  and  bifurcate  into  anterior  and  posterior 
branches. 

The  anterior  primary  branch  passes  outwards  between  the  intertrans- 
verse muscles,  and  joins  in  plexuses  with  its  fellows. 

The  posterior  primary  branch  turns  to  the  Back  beneath  the  posterior 
intertransverse  muscle,  and  the  other  muscles  attached  to  the  posterior 
transveree  processe<^;  in  its  course  it  lies  close  to  the  bone  between  the 
articular  processes  of  the  vertebra. 

Peculiarities  in  the  jirst  two.  The  first  two  nerves  leave  the  spinal 
canal  above  the  neural  arches  of  the  atlas  and  axis,  and  divide  at  the  back 
of  the  neck  into  anterior  and  jmsterior  branches. 

The  anterior  primary  branch  of  the  first  or  suboccipital  nerve  has  been 
examined  (p.  ll.'>).  The  anterior  branch  of  the  second  nerve,  after  per- 
forating the  membnine  betw«»en  the  neural  arches  of  the  first  and  second 
vertebrae,  is  directed  forwards  outside  the  vertebral  artcjry,  and  beneath 
the  first  pair  of  intertransverse  muscles,  to  join  the  cervical  |>lexus. 

The  posterior  primary  branches  of  the  first  two  nerves  are  (h'.scribed  in 
the  dissection  of  the  Back. 

The  vertebral  artery  hjis  been  seen  at  its  origin  in  the  neck  (p.  77); 
and  its  termination  is  described  with  the  vesvsels  of  the  brain.  Entering 
usually  the  foramen  in  the  sixth  cervical  vertebra,  the  artery  liscends  ver- 
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ticallj  through  the  corresponding  foramina  in  the  other  vertebrae.  Beyond 
the  atlas,  the  vessel  turns  backwards  on  the  neural  arch  of  that  bone,  and 
passing  beneath  the  ligament  joining  the  first  vertebra  with  the  os  occipi- 
tis,  enters  the  skull  through  the  foramen  magnum.  In  its  course  through 
the  foramina  the  artery  lies  in  front  of  the  anterior  trunks  of  the  cervical 
nerves,  except  those  of  the  first  and  second — the  former  of  which  crosses 
on  the  inner,  and  the  latter  on  the  outer  side.  The  vessel  is  accompanied 
by  a  vein,  and  by  a  plexus  of  nerves  of  the  same  name. 

In  the  neck  the  artery  furnishes  small  twigs  to  the  surrounding  muscles, 
the  spinal  canal,  and  the  spinal  cord. 

The  vertebral  vein  begins  by  small  radicles  in  the  occiput,  and  in  the 
muscles  of  the  back  of  the  neck,  and  enters  the  aperture  of  the  atlas,  where 
it  receives  sometimes  a  vein  from  the  skull  through  the  posterior  condyloid 
foramen  of  the  occipital  bone.  Accompanying  the  artery,  the  vein  tra- 
verses the  apertures  between  the  transverse  processes,  and  ends  in  the 
subclavian  vein. 

In  its  course  it  is  joined  by  branches  from  the  internal  and  external 
spinal  veins ;  its  other  branches  are  described  at  p.  78. 

The  vertebral  plexus  of  nerves  is  derived  from  the  inferior  cervical 
ganglion  of  the  sympathetic  (p.  117).  It  surrounds  the  artery,  and  com- 
municates with  the  spinal  nerves  as  high  as  the  third  or  fourth. 


Section  XIX. 

LIGAMENTS  OF  THE  VERTEBRA  AND  CLAVICLK 

Directions.  On  the  remaining  part  of  the  spine,  the  ligaments  connect- 
ing the  cervical  vertebrae  to  each  other  and  to  the  occipital  bone  are  to  be 
learnt. 

Dissection.  Disarticulate  the  last  cervical  from  the  first  dorsal  verte- 
bra. Then  remove  altogether  the  muscles,  vessels,  nerves,  and  areolar 
tissue  and  fat  from  the  cervical  vertebra;.  By  sawing  through  the  occipi- 
tal bone,  so  as  to  leave  only  an  osseous  ring  behind  the  foramen  magnum, 
the  ligaments  between  the  atlas  and  the  occipital  bone  can  be  more  easily 
cleaned. 

The  COMMON  LIGAMENTS  attaching  together  the  cer\*ical  vertebne  are 
similar  to  those  uniting  the  vcrtebrse  in  other  parts  of  the  spine,  viz.,  an 
anterior  and  a  |>osterior  common  ligament;  bands  between  the  laminae  and 
spines;  capsular  ligaments  and  synovial  membranes  for  the  articulating 
processes ;  and  an  intervertebral  ligament  between  the  bodies  of  the  bones. 

Directions.  The  common  ligaments  will  be  best  seen  on  the  dorsal  or 
lumbar  portions  of  the  spine  where  they  are  more  fully  developed;  their 
preparation  and  description  will  be  found  at  the  end  of  the  thorax,  with 
the  description  of  the  ligaments  of  the  spine.  Should  the  student  examine 
them  in  the  neck,  to  see  their  difference  in  this  region  of  the^spine,  he 
should  leave  uncut  the  neural  archer  of  the  three  highest  cervical  vertebrae, 
to  which  special  ligaments  are  attached. 

Special  ligaments  unite  the  first  two  cervical  vertebrae  to  each  other 
and  to  the  occipital  bone :  some  of  these  are  external  to,  and  others  within 
the  spinal  canal. 
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The  KgamtnU  outtide  the  tptnal  canal  arc  thin  flhroug  membrnnea, 
•hich  coonect  tlie  bodies  and  arcbea  of  the  first  iwo  vertebne  in  front  and 
befaindi  and  join  the  atlas  witli  the  occipital  bone  at  the  same  aspects. 


Cn-fMutar  Ii;ramenl8  surround  the  articular  surfaci'H  of  all  the  bones ;  but 
tlietc-    '«ill  be  examined  mure  conveniently  aflcr  the  siiinal  canal  haa  been 

t7>»»on  of  the  atlas  im'lb  the  axlt.  The  pottertor  ligament  (atlo-axoid) 
{fij:.  -4", ')  is  a  thin  loiwe  incmbmne,  which  is  altiivhcd  liy  one  margin  to 
thu  sft^Minil  arch  of  llic  atlas,  ami  h,v  the  other  to  the  ci)n-es|)oniling  arch  of 
the  sksi:^  Itclon'  the  sii|H-rfii-iiil  {lart  are  sumc  dei^per  and  fllronger  lllirus. 
Thfcr    jioilenor  primarj'  brunch  of  the  weconil  nerve  [lierccs  it. 


Fig.  47. 


The  anterior  ligameiH  (fi^.  Id,  ')  unites  the  liorlies  of  the  first  two  ver- 
lebni^  in  tlic  same  miinncr  a^  the  [ireceiling  ligament  connects  their  arches. 
Jt  is  thiekeiit  iu  the  middle. 
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Difitelion  (fig.  49).  After  the  ivniovul  of  the  occipito-axoidciiD  liga- 
ia«n>.  by  cutting  transveraelj  througli  it  aliove,  and  reflt'Cting  it,  the  stu- 
dent ebould  defiue  a  strong  band,  the  tranttveree  ligament  wbicli  crosses 


plla nioidnn  llgtn 


llw  root  of  tlic  odontoid  process,  iind  sends  upwards  and  ilownwards  a  slip 
10  ibe  mH'ipilal  bone  and  the  axis.  The  up)ier  oflVet  from  the  transverse 
lignment  muy  be  cut  thruugh  afterwartU  for  the  purjiose  of  seeing  the 
chttk  ligaments  which  diverge,  one   on    each  side,  from    the   odontoid 

TIic  lateral  odonloiil  or  clifrt  ligamtntt  (fig.  49,  ')  are  two  strong  bun- 
dles of  libreii,  nttiiched  liy  one  end  to  tlie  side  of  the  liuail  of  tliu  odontoid 
]iruct^<'^'>  Htid  by  the  niher  to  a  depn-H^ion  on  the  inner  Hurfaee  of  the  con- 
dyle ol' the  occipital  bone.     Thiw!  ligiiments  are  covered  by  the  oceipito- 


lioiiluun  blind;   their  npp 

the  lower  lu-e  longer  and  obliipii'. 

Belwei'n  the  latcnil  baiiiU  is  a  e 
tbi?  lij)  of  the  odontoid  pro<;e:ki  to 
ocdpiral  bone. 

UnioH  uj'thf  atlm  with  Ihr  iixu 
(fig.  19,  'j  is  H  flat,  strong,  arehc 
band  behind  the  o<li>ntoid  proccsi 
wliich  is  Btlaehvd  on  ctti^h  siile  lo 
tubercle  below  the  inner  |iiirt  of  ih 
arliculur  proL-e^!!.  This  ligiinK'nl  ' 
KirivBt  in  the  centre;  and  at  lli 
*^  it  lias  a  hand  of  hingilndiii 
librta  rnnnected  with  the  U[i|«r  ar 
lo»iT  mftrgins  (tig,  41>).  so  ws 
produce  a  rrurifonn  appe; 
tbe  iip|)er  pii'ee  is  inserted  into  the 
busilar  jirocess,  and  the  lower  into 
tbe  body  of  the  weoml  verttlira. 
Its  surtbcp  towardu  tin'  eiird  is  con- 
cealed l]j  ihc  ocoipito-axoid  liga- 


sho 


nd  aim 


'.  ho 


>ntid,  and 


iral  oduntui'il  lif/aiariil,whivYi  connects 
e  margin  of  the  basilar  process  of  the 


le  lignment  of  the  atlas 
Fig.  5i>. 
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This  ligament  fixes  the  odontoid  process  of  the  second  vertebra  against 
the  body  of  the  atlas,  confining  it  in  a  ring  (fig.  50). 

Wlien  the  transverse  and  check  ligaments  have  been  cut  through,  the 
tip  of  the  odontoid  process  will  be  seen  to  have  two  cartilaginous  surfaces ; 
one  in  front  where  it  touches  the  athis,  the  other  at  the  opposite  aspect, 
where  it  is  in  contact  with  the  transverse  ligament.  Two  synovial  mem- 
branes  facilitate  the  movements  of  the  odontoid  process,  one  serving  for 
the  joint  betwe^m  this  piece  of  bone  and  the  atlas ;  and  the  otlier  for  the 
joint  between  it  and  the  transverse  ligament. 

Union  of  the  articular  surfaces.  The  articular  surfaces  of  the  occipital 
bone  and  atljis  are  surrounded  by  a  capsular  ligament  of  scattered  fibres, 
which  is  strongest  externally  and  in  front.  When  the  joint  is  opened,  the 
condyle  of  the  occipital  bone  will  be  seen  to  look  somewhat  outwards,  and 
the  hollowed  surface  of  the  atlas  inwards.  A  synovial  membrane  is  pre- 
sent on  each  side. 

The  articular  surfaces  of  the  first  two  vertebnc  are  inclosed  on  each  side 
by  a  capsule  (fig.  40,  *),  which  is  stronger  in  front  than  behind.  On 
opening  the  joint  the  surfaces  of  the  bones  may  be  perceived  to  be  almost 
horizontal.     On  each  side  there  is  a  separate  loose  synovial  membrane. 

Movements  of  the  head.  The  head  can  be  bent  forwards  and  backwards ; 
turned  from  side  to  side — rotation ;  and  inclined  towards  the  shoulder. 

Nodding  takes  place  in  the  joints  between  the  atlas  and  the  occipital 
bone,  the  condyles  gliding  forwards  and  backwards.  When  the  head  is 
moved  more  freely,  flexion  and  extension  of  the  cervical  vertebnn  come 
into  play. 

Rotation  is  permitted  by  the  several  joints  between  the  atlas  and  axis. 
In  this  movement  the  axis  is  fixed,  and  the  atlas,  bound  to  it  by  the 
transverse  ligjiment,  moves  to  the  right  and  the  left,  carrying  the  weight 
of  the  head.  Too  great  a  movement  of  the  face  to  the  side  is  checked  by 
the  odontoid  ligament.  Only  part  of  the  whole  of  the  rotatory  movement 
to  one  side  is  obtained  between  the  atlas  and  axis,  the  rest  being  made  up 
by  the  neck. 

Approximation  of  the  h(»ad  to  the  shoulder  is  effected  by  the  neck  move- 
ment :  i>erhaps  a  very  slight  degree  of  it  may  be  due  to  gliding  downwards 
of  the  occipital  condyle  of  the  same  side  on  the  articular  surface  of  the 
athis. 

Sterno-clavicular  Articulation  (fig.  51).  The  articular  surfaces 
are  somewhat  irregular  and  adapted  to  each  other,  with  an  intermediate 
fibro-cartilage;  and  they  are  retained  in  contact  by  a  capsular  ligament; 
by  a  band  to  the  first  rib ;  and  by  another  band  between  the  ends  of  the 
clavicles. 

Dissection.  For  the  examination  of  the  ligaments  of  the  sterno-clavicu- 
lar articulation,  take  the  piece  of  the  sternum  that  was  set  aside  for  the 
pur|K)se  (p.  134).  If  the  ligaments  have  become  dry,  they  may  be  moist- 
ened for  a  short  time.  The  several  ligaments  will  appear  in  the  situation 
indicated  by  their  names,  after  the  removal  of  some  fibrous  tissue. 

Capsular  liyament.  This  is  a  thin  membranous  expansion  (fig.  51,  *), 
which  incases  the  articular  ends  of  the  bones  and  the  fibro-cartilage.  It 
is  attached  near  the  articular  surface  of  each  bone,  and  is  thinner  before 
than  behind.  Sometimes  the  stronger  fibres  in  front  and  at  the  back  are 
described  as  separate  ligaments. 

The  interclavicular  ligament  (fig.  51,  ')  extends  above  the  sternum, 
between  the  ends  of  the  clavicles.     The  fibres  do  not  cross  in  a  straight 
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line,  but  dip  into  the  lioltow  bctwern  the  collar  bones,  and  arc  connected 
with  the  upper  [liece  of  the  sternum. 

The  eotto-clavicular  ligamnU  (fig.  -A,  ')  is  a  nhort  strong  band  of  ob- 
lique fibres  between  tlie  first  rib  and  tlie  clavicle.  Inferiorly  it  is  fixed  to 
the  upper  surface  of  the  cartilage  of  the  first  rib,  and  siijieriorly  to  a  tuber- 
cle on  the  under  surface  of  the  clavicle  near  the  sterriul  end.  The  sub- 
clavius  muscle  is  in  front  of  the  ligament. 

Sometimes  the  clavicle  lonuhes  the  rib,  and  is  provided  with  an  articular 
surface  and  a  synovial  membrane. 

The  inlerarlicular  Jrbrti-cartilage  (fig.  ."il,  ')  will  come  into  view  by 
cutting  the  ligaments  before  dt.'M;ribcd,  and  niising  the  clavicle.  It  is 
ovaliBb  in  form  and  tluttcned,  bnt  is  thicker  at  the  circumference  than  the 
centre.  By  its  upper  mai^tn  and  surface  the  cartilage  is  unitiil  to  the 
bead  of  the  clavicle  which  is  inibeddeil  in  it ;  and  by  the  o|>posite  surface 
and  margin  it  is  inserted  into  the  cartilt^'  of  the  firHt  rib.  At  its  cir- 
cumference it  unites  with  the  capsmle  of  the  joint.  Sometimes  there  iB  an 
Aperture  in  the  centra  of  the  tibro-cartilage. 

Two  lytwvial  laet  arc  present  in  the  articulation,  one  on  each  side  of" 
the  fibro^cartilage.  The  sac  in  contact  with  the  sternum  is  looser  thau 
that  touching  the  clavicle. 

Mofemtnt.  The  inner  end  of  the  clavicle  can  be  moved  up  and  down, 
and  forwards  and  backwards,  and  the  direction  it  takes  is  the  opjmsitc  to 


Fig.  51. 


thai  of  the  shoulder:  thus  when  the  limb  is  depressed  the  stiTniil  i-nd  of 
the  clnvicle  is  raised  ;  and  so  on  in  the  other  movements.  The  exlenl  of 
Mch  movement  is  but  limiteil,  though  those  I'orwunis  and  upwards  are  the 
freest  ;  and  diRloeution  may  ensue  in  any  direction  except  dowiiwarils, 
froiu  force  applied  to  the  limb. 
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CHAPTER  IL 

DISSECTION  OF  THE  BRAIN. 


Section  I. 
membAanes  and  vessels. 

During  the  examination  of  the  membranes,  vessels,  and  nerves,  the 
brain  is  to  be  placed  upside  down,  resting  in  the  coil  of  a  cloth  which  sup- 
ports it  evenly. 

Membranes  of  the  Brain.  The  coverings  of  the  brain  (meninges) 
are  three  in  number,  viz.,  dura  mater,  pia  mater,  and  arachnoid  mem- 
brane. The  dura  mater  is  a  firm  fibrous  investment,  which  supports  part 
of  the  brain,  and  serves  as  an  endosteum  to  the  bones.  The  pia  mater  is 
the  most  internal  layer,  and  is  very  vascular.  And  the  arachnoid  is  a  thin 
serous  sjic,  which  is  situate  between  the  other  two. 

Besides  enveloping  the  brain,  these  membranes  are  prolonged  on  the 
cord  into  the  spinal  canal.  Only  the  cranial  part  of  the  two  last  will  be 
now  noticed.  For  the  description  of  the  cranial  part  of  the  dura  mater,  see 
p.  24. 

The  ARACHNOID  is  a  thin  serous  membrane,  which  lines  the  inner  sur- 
face of  the  dura  mater,  and  is  reflected  over  the  pia  mater  and  the  brain. 
Around  the  vessels  and  nerves  that  intervene  between  the  skull  and  the 
brain,  the  membrane  forms  sheaths,  wliich  extend  a  short  distance  into 
the  several  apertures,  and  then  become  continuous  with  the  parietal  or 
cranial  portion.  Like  otlier  serous  membranes,  it  forms  a  sac  which  con- 
tains a  lubricating  moisture ;  and  it  consists  of  a  parietal  and  a  visceral 
part. 

The  parietal  part  is  inseparably  united  to  the  inner  surface  of  the  dura 
mater,  giving  this  a  smooth  and  polished  surface,  and  is  continued  over 
the  pieces  of  the  fibrous  membrane  projecting  between  portions  of  the 
brain. 

The  visceral  part  covers  the  encephalon  loovsely,  especially  at  the  under 
surface  of  the  brain,  but  is  united  to  the  underlying  pia  mater  by  fibrous 
processes ;  beneath  it  there  is  a  considerable  interval  (subarachnoid  space). 
On  the  upper  or  convex  surface  of  the  great  brain  the  membrane  passes 
from  one  convolution  to  another,  without  dipping  into  the  intervening  sulci ; 
though  it  lines  the  great  median  fissure  as  low  as  the  extent  of  the  falx. 
On  tiie  lower  surface  of  the  cerebrum  there  is  a  large  space  between  it  and 
the  centre  of  the  brain.  Still  more  posteriorly,  between  the  hemispheres 
of  the  little  brain,  there  is  an  interval,  similar  to  that  at  the  under  part  of 
the  cerebrum. 

The  subarachnoid  space,  or  the  interval  between  the  arachnoid  mem- 
brane and  the  pia  mater,  is  larger  in  one  spot  tlian  another;  and  it  con- 
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tains  more  or  less  fluid,  which  has  been  named  cerebrospinal.  The  space 
is  largest  at  the  under  part  of  the  gi*eat  brain,  about  its  middle,  and  in  the 
fissure  between  the  hemispheres  of  it  and  the  cerel>cllum.  Under  the 
arachnoid,  in  the  fissure  between  the  halves  of  the  cerebellum,  is  the  aper- 
ture of  the  fourth  ventricle,  by  which  that  cavity  communicates  with  the 
subarachnoid  space. 

The  PIA  MATER  closely  invests  the  different  parts  of  the  brain,  and  dips 
into  the  fissures,  as  well  as  into  the  sulci  between  the  convolutions  and 
laminae.  Besides  covering  the  exterior  of  the  brain,  it  sends  processes 
into  the  interior  to  supply  vessels  to  the  walls  of  the  inclosed  s[)ace :  thus, 
one  penetrates  into  the  cerebrum  below  the  corpus  callosum,  and  is  named 
velum  interpositum  ;  and  two  vascular  fringes,  which  project  into  the  fourth 
ventricle,  are  known  as  the  choroid  plexuses  of  that  cavity. 

This  membrane  is  a  network  of  vessels,  and  is  constructed  of  the  minute 
ramifications  of  the  arteries  and  veins  entering  into  or  issuing  from  the 
cerebral  substance ;  whilst  the  intervals  between  the  vessels  are  closed  by 
fine  areolar  tissue,  so  as  to  form  a  continuous  thin  layer.  From  the  under 
surface  of  the  membrane  proceed  numerous  tine  vessels  for  the  nutrition  of 
the  brain. 

Vessels  and  nerves.  The  arachnoid  membrane  has  but  few  vessels, 
wliilst  the  pia  mater  is  composed  almost  entirely  of  vessels.  Tlie  pia 
muter  is  largely  supplied  by  offsets  of  some  cranial  nerves,  and  by  branches 
of  the  sym[Mithetic  which  accompany  the  vessels  at  the  base  of  the  brain 
(p.  33).  Bochdalek  has  described  branches  to  the  arachnoid  from  some 
cranial  nerves. 

Subdivisions  of  the  encepiialon.  Before  the  description  of  the 
arteries  is  given,  the  chief  subdivisions  of  the  encepiialon  will  be  shortly 
noticed. 

The  cranial  or  encephalic  mass  of  the  nervous  system  consists  of  cere- 
brum or  great  bniin,  cifrebellum  or  siimll  brain,  pons,  and  medulhi  oblon- 
gatsi.     Kiich  of  these  parts  hjis  the  following  situation  and  subdivisions  : — 
The  medulla  oblongata,  or  the  upper  end  of  the  s|>inal  cord,  lies  in  the 
groove  l>etween  the  halves  of  the  small  brain,  and  is  divided  into  two 
symmetrical  i>arts  by  a  median  fissure.     To  it  several  of  the  cranial  nerves 
are  united. 

The  pons  Varolii  is  situate  in  front  of  the  medulla  oblongata,  and  is 
marked  along  the  middle  by  a  gmove,  which  indicates  its  sej)aration  into 
halves.  Anterior  to  it  are  two  large  processes  (crura  cerebri)  connecting 
it  to  tlie  great  brain  ;  on  each  side  it  is  united  to  the  small  brain  by  a  sim- 
ilar white  mass  (cms  cerebelli)  ;  and  behind  it  is  the  enlarged  uppi^r  part 
of  the  cord. 

The  cerebellum,  or  the  small  brain,  is  se|>arated  into  two  by  a  median 
fissure,  and  each  half  Avill  be  subsecjuently  seen  to  consist  of  lobes. 

The  cerebrum,  or  the  large  brain,  is  divided  into  hemispheres  by  a 
longitudinal  fissure  in  the  middle  line  ;  and  each  half  is  further  subdivided 
into  two  by  a  tnuisverse  sulcus— the  fissure  of  Sylvius.  In  the  centre  of 
the  cerebrum,  between  the  hemispheres  and  in  front  of  the  pons,  are  seve- 
rjil  small  bodies  that  will  be  afterwards  enumerated. 

Dissection,  To  follow  out  the  arteries,  let  the  brain  remain  upside 
down,  and  let  the  remains  of  any  arachnoid  membrane  be  removed.  Ilav- 
ing  displayed  the  trunks  of  the  vertebral  arteries  on  the  medulla  oblon- 
gata, and  those  of  the  carotid  in  front  near  the  median  fissure  of  the  large 
brain,  the  student  should  lay  bare  on  one  side  the  branches  to  the  large 


184 


DISSECTION    OF   THB   KECK. 


ci-Tvical  vertchne  (sisl)i,  Rl'th,  rmirtli,  and  lliird)  Botli  pari«  o^  ihc  muR' 
cle  ure  liU-Tiilpd  above,  and  the  whole  is  imerled  by  four  sliiis  into  the  bodies 
nf  tite  four  up|>er  cervieal  vertebraa. 

Some  of  tlie  lowest  tibrea  of  llie  muscle  are  attactied  separalc.lj  by  ten- 
don lo  the  anterior  transverse  process  of  one  or  two  of  the  lower  cerrloal 


In  conlju^t  with  the  anterior  surface  of  the  musele  is  the  pharynx.  Tlie 
inner  border  is  at  some  dislanee  inferioi-ly  from  llie  musele  of  (he  opposite 
aide,  but  superiorly  only  the  jKiinled  anterior  common  ligament  of  the  ver- 
tebra; separalep  the  two.  The  outer  bonier  is  coiitiguouH  to  tbe  scalenus, 
to  tbe  vertebral  vessels,  and  to  the  rectus  eapitia  antieuR  major  muscle. 

Action.  Both  muscles  bend  Ibrwardg  the  neck;  and  the  upper  oblique 
fibres  of  one  will  turn  the  neck  and  head  to  the  same  side,  by  the  aitacli- 
ment  to  the  atlas. 

The  RECTUS  CAPITIS  anticl's  major  (fig.  4.'i,  ')  is  exlomal  to  the 
preceding  muscle,  and  is  largest  at  tbe  upper  cud.  Its  origin  is  by  pointed 
tendinous  slips,  with  the  longus  colli,  from  the  sunimita  of  the  anterior 
tmnsTerse  processes  of  four  cervical  verlebrte  (aixlli,  fifth,  lourtli,  and 
third) ;  and  the  fibres  ascend  to  be  tmerled  into  the  basilar  process  of  llie 
occipital  bone,  in  front  of  the  foramen  magnum. 

The  anterior  surface  of  the  muscle  is  covered  by  the  pharynx,  and  by 
the  carotid  artery  and  tbe  numerous  nerves  near  the  base  of  the  &kull. 
The  muscle  partly  conceals  the  tbllowing  one.  At  its  insertion  the  rectua 
is  fleshy,  and  reaches  from  the  middle  line  to  the  i^-mponil  bone. 

Action.  Both  niuscles  incline  forwards  tlie  head;  aiid  one  will  bring 
tbe  face  to  the  same  side  by  rotating  the  head. 
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The  RECTUS  CAPITIS  ANTICU8  MINOR  (^g.  45,  ®),  IS  a  small  flat 
muscle,  which  arises  from  the  anterior  transverse  process  and  body  of  the 
atlas;  and  is  inserted  into  the  basilar  process  of  the  occipital  bone  between 
the  foramen  magnum  and  the  rectus  major,  and  half  an  inch  from  its 
fellow. 

The  anterior  primary  branch  of  the  suboccipital  nerve  lies  between  the 
borders  of  this  muscle  and  the  rectus  capitis  lateralis. 

Action.  Its  power  is  very  slight,  but  it  will  help  in  moving  forwards 
the  head. 

Dissection.  The  small  intertransversale^  muscles  will  come  into  view 
when  the  other  muscles  have  been  removed  from  the  front  and  back  of  the 
transverse  processes.  By  tracing  towards  the  spine  the  anterior  primaiy 
branches  of  the  cervical  nerves,  the  intertransversales  will  be  readily  seen 
on  their  sides. 

After  the  muscles  and  nerves  have  been  examined,  the  tips  of  the 
conjoined  transverse  processes  may  be  cut  off  to  lay  bare  the  vertebral 
artery. 

The  INTERTRANSVERSE  MUSCLES  are  slcndcr  fleshy  slips  in  the  inter- 
vals between  the  transverse  processes.  In  the  neck  there  are  seven  pairs 
— the  flrst  being  between  the  atlas  and  axis,  and  the  last  between  the 
lowest  cervical  and  the  first  dorsal  vertebra.  One  set  is  attached  to  the 
anterior,  and  the  other  to  the  posterior  tubercles  on  the  tips  of  the  con- 
joined transverse  processes. 

Between  the  muscles,  except  in  the  first  two  spaces,  is  the  anterior  pri- 
mary branch  of  a  cervical  nerve ;  and  beneath  the  posterior  muscle  is  the 
other  primary  branch  of  the  same  nerve.  In  the  upper  space  the  posterior 
muscle  is  often  wanting;  and  in  the  lowest  space,  the  muscle  of  the  ante- 
rior set  is  smaller  than  the  others,  or  it  may  be  absent. 

Action.  By  approximating  the  transverse  processes  these  muscles  bend 
the  spinal  column  laterally. 

Cervical  nerves  at  their  exit  from  the  spinal  canal.  The  trunks  of  the 
cervical  nerves  issue  from  the  spinal  canal  through  the  intervertebral 
foramina,  except  the  first  two,  and  bifurcate  into  anterior  and  posterior 
branches. 

The  anterior  primary  branch  passes  outwards  between  the  intertrans- 
verse muscles,  and  joins  in  plexuses  with  its  fellows. 

The  posterior  primary  branch  turns  to  the  Back  beneath  the  posterior 
intertransverse  muscle,  and  the  other  muscles  attached  to  the  posterior 
transverse  processes;  in  its  course  it  lies  close  to  the  bone  between  the 
articular  processes  of  the  vertebra. 

Peculiarities  in  the  first  two.  The  first  two  nerves  leave  the  spinal 
Canal  above  the  neural  arches  of  the  atlas  and  axis,  and  divide  at  the  back 
of  the  neck  into  anterior  and  posterior  branches. 

The  anterior  primary  branch  of  the  first  or  suboccipital  nerve  has  been 
Q3Uimined  (p.  11.')).  The  anterior  branch  of  the  second  nerve,  after  per- 
forating the  membrane  between  the  neuml  arches  of  the  first  and  second 
Vertebraj,  is  directed  forwards  outside  the  vertebral  artery,  and  beneath 
Ihe  first  pair  of  intertransverse  muscles,  to  join  the  cervical  plexus. 

The  posterior  primary  branches  of  the  first  two  nerves  are  described  in 
t.be  dissection  of  the  Back. 

The  vertebral  artery  has  been  seen  at  its  origin  in  the  neck  (p.  77) ; 
And  its  termination  is  described  with  the  vessels  of  the  brain.  Entering 
usually  the  foramen  in  the  sixth  cervical  vertebra,  the  artery  ascends  ver- 


166  DISSECTION    OF   THE    NECK. 

ticallj  through  the  corresponding  foramina  in  the  other  vertebrae.  Beyond 
the  atlas,  the  vessel  turns  backwards  on  the  neural  arch  of  that  bone,  and 
passing  beneath  the  ligament  joining  the  first  vertebra  with  the  os  occipi- 
tis,  enters  the  skull  through  the  foramen  magnum.  In  its  course  through 
the  foramina  the  artery  lies  in  front  of  the  anterior  trunks  of  the  cervical 
nerves,  except  those  of  the  first  and  second — the  former  of  which  crosses 
on  the  inner,  and  the  latter  on  the  outer  side.  The  vessel  is  accompanied 
by  a  vein,  and  by  a  plexus  of  nerves  of  the  same  name. 

In  the  neck  the  artery  furnishes  small  twigs  to  the  surrounding  muscles, 
the  spinal  canal,  and  the  spinal  cord. 

The  vertebral  vein  begins  by  small  radicles  in  the  occiput,  and  in  the 
muscles  of  the  back  of  the  neck,  and  enters  the  aperture  of  the  atlas,  where 
it  receives  sometimes  a  vein  from  the  skull  through  the  posterior  condyloid 
foramen  of  the  occipital  bone.  Accompanying  the  artery,  the  vein  tra- 
verses the  apertures  between  the  transverse  processes,  and  ends  in  the 
subclavian  vein. 

In  its  course  it  is  joined  by  branches  from  the  internal  and  external 
spinal  veins ;  its  other  branches  are  described  at  p.  78. 

The  vertebral  plexus  of  nerves  is  derived  from  the  inferior  cervical 
ganglion  of  the  sympathetic  (p.  117).  It  surrounds  the  artery,  and  com- 
municates with  the  spinal  nerves  as  high  as  the  third  or  fourth. 


Section  XIX. 

LIGAMENTS  OF  THE  VERTEBRAE  AND  CLAVICLE. 

Directions.  On  the  remaining  part  of  the  spine,  the  ligaments  connect- 
ing the  cervical  vertebrte  to  each  other  and  to  the  occipital  bone  are  to  be 
learnt. 

Dissection.  Disarticulate  the  last  cervical  from  the  first  dorsal  verte- 
bra. Then  remove  altogether  the  muscles,  vessels,  nerves,  and  areolar 
tissue  and  fat  from  the  cervical  vertebrae.  By  sawing  through  the  occipi- 
tal bone,  so  as  to  leave  only  an  osseous  ring  behind  the  foramen  magnum, 
the  ligaments  between  the  atlas  and  the  occipital  bone  can  be  more  easily 
cleaned. 

The  COMMON  LIGAMENTS  attaching  together  the  cervical  vertebrae  are 
similar  to  those  uniting  the  vertebrae  in  other  parts  of  the  spine,  viz.,  an 
anterior  and  a  posterior  common  ligament;  bands  between  the  laminae  and 
spines;  capsular  ligaments  and  synovial  membranes  for  the  articulating 
processes ;  and  an  intervertebral  ligament  between  the  bodies  of  the  bones. 

Directions.  The  common  ligaments  will  be  best  seen  on  the  dorsal  or 
lumbar  portions  of  the  spine  where  they  are  more  fully  developed ;  their 
preparation  and  description  will  be  found  at  the  end  of  the  thorax,  with 
the  description  of  the  ligaments  of  the  spine.  Should  the  student  examine 
them  in  the  neck,  to  see  their  difference  in  this  region  of  the^spine,  he 
should  leave  uncut  the  neural  arches  of  the  three  highest  cervical  vertebrae, 
to  which  special  ligaments  are  attached. 

Special  ligaments  unite  the  first  two  cervical  vertebrae  to  each  other 
and  to  tlie  occipital  bone :  some  of  these  are  external  to,  and  others  within 
the  spinal  canai. 
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The  ligaments  outtide  thf  MpinaJ  canal  are  thin  filirouB  membraiiefi, 
which  connect  the  bodies  nn<I  nrches  of  the  tirst  two  VRrtebriB  in  front  and 
behind;  and  join  the  atlas  with  the  occipital  bone  al  the  same  aspects. 


Jie  articular  surtac<-!i  of  all  the  bonee;  hut 
iveniently  after  the  spinal  canal  has  been 


Citpeulnr  ligaments  si 
these  will  be  examined  more  e 

Union  of  the  allot  with  the  an'*.  The  potlerior  ligament  (atlo-axoid) 
(liir.  47,  *)  is  n  thin  loose  mi^mbrane,  which  is  nttiK^lied  by  one  margin  to 
the  neural  arch  of  tlie  alias,  and  by  the  other  to  the  u<irresi>oniling  arch  of 
the  axis.  Itelow  the  HU]ierficial  part  arc  some  deeper  and  stronger  fibres. 
The  posterior  primary  bntiicli  of  the  second  nerve  pierces  it. 


Fig.  47. 


OCOIFIT*!.  Bon 


The  anterior  ligament  (fig,  4(>,  *)  unites  the  bociies  of  the  first  two  vei 
tebne  in  the  same  manner  as  the  proceding  ligament  connects  their  archei 
It  is  thickest  in  the  middle. 
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Union  of  the  alius  with  the  occipital  hoiu.     Tlie  anterior  ligameitt  p 

cipiio-atloid)  (fig.  413,  ')  is  thin  and  wide,  iin<l  jitisses  from  the  hwular 
procesa  ol'  the  occipital  bone,  in  front  of  liie  forumun  mMgnum,  lo  llie  l>ody 
of  the  atlas.  The  midtUe  part  of  the  ligament,  which  \i  fixed  lo  the 
tubercle  on  the  front  of  the  atlas,  is  much  the  thickest. 

The  potttrior  ligamettt  (lig.  47.  ')  \*  fixed  to  the  occipital  bnnc  bvliind 
the  foramen  mngnum,  und  to  the  iieurul  arch  of  the  atlas.  1 1  is  thin ;  and 
at  its  attachment  lo  the  atlas  the  vertebral  artery  ('},  and  the  posterior 
[iriniary  branch  of  llie  suboccipital  nerve,  puss  beneath  it. 

The  ligainenta  inaidt  the  ipinal  canal  are  peculiar  in  form,  and  assist 
in  retaining  the  skuH  in  place  during  the  potatory  and  nodding  movements 
of  the  bead.     Between  the  oceipital  bone  and  the  second  vertebra  ar« 

Fig.  48. 
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three  strong  ligaments — a  central,  and  two  lateral  or  check;  and  the 
toid  proeesii  of  ibe  axiit  is  fixed  against  the  body  of  tlie  atlas  by  a  e 
transverse  baud.  

Dittection.  Supposing  the  neural  arches  of  the  cervical  vertebra!  to  be 
removed  except  in  the  fit^t  three,  the  arches  of  these  vertebra;  are  tu  be 
sawn  through  close  to  the  articular  processes.  Nestly  the  ring  of  the 
occipital  bone  bounding  posteriorly  (he  foramen  magnum  is  to  be  taken 
a^ay.  Lastly,  the  student  ebould  detach  the  lube  ot  dura  mater  from  tbe 
interior  of  the  spinal  canal;  and,  on  raising  from  below  the  upper  )uirt  tif 
the  |>oaIerior  common  ligament  of  the  bodies  of  the  terlebru^,  the  liga- 
mentous band  between  the  occipital  Imne  and  the  axis  (occipito-asoid) 
will  come  into  view. 

Union  of  the  occipital  bone  icith  the  axis.  The  central  ligament  (oc* 
cipitu-axoidean)  (fig.  4»,  ')  la  a  strong,  thick  layer  beneiilh  the  posterior 
common  ligament  of  the  boilies  of  tile  verlebne,  and  is  rather  triangular 
in  form  with  the  base  up)iermost.  Above  it  is  attached  to  the  brtsilar 
process  (on  the  cranial  aspi-ct)  near  the  margin  of  the  foramen  mngnum, 
extending  as  far  on  each  side  as  the  insertion  of  the  check  ligamei  " 
From  that  spot  it  descends  over  the  odontoid  process,  and,  becomin) 
rowttr,  is  inserted  inio  the  body  of  the  axis.  Occasionally  u  bursa  is 
between  it  and  the  tnuisterse  ligament  uf  the  atlas. 
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DitKcfion  (fig.  49).  After  the  ivmoviil  of  the  occipilo-axoulean  liga- 
ment, bj  cutting  transversely  through  it  ubove,  and  relleuting  it,  the  stu- 
dent should  define  a  etrong  band,  the  transverse  ligament  which  crosses 


the  root  of  tlic  odontoid  process,  and  sends  upwards  and  downward?  a  slip 
to  the  occipital  bone  and  tlie  axis.  The  upjier  ofii^t  from  tlie  tmnsvurHO 
ligament  may  be  cut  through  alierwards  for  the  pur|iose  of  seeing  the 
check  ligaments  which  diverge,  one  on  each  side,  from  the  odontoid 
process. 

The  lateral  odontoid  or  check  ligamtHls  (fig.  49,  ')  are  two  strong  bun- 
dles of  fibres,  attached  by  one  end  lo  the  side  of  the  head  of  the  odontoid 
process,  and  hy  the  other  lo  a  depression  on  the  inner  surface  of  the  con- 
dyle uf  the  occipital  bone.  These  ligaments  are  covered  by  the  occijiito- 
axoiilean  band;  their  upper  fibres  are  short  and  almost  horizontal,  and 
the  lower  we  longer  and  obliijiie. 

Between  the  lateral  bands  is  »  central  odiratoid  fiffamriif,v\iKh  connects 
the  tip  of  the  odontoid  procejisi  to  the  margin  of  the  basilar  process  of  the 
occipital  bone. 


t  of  the  atlas  with  tlie  axi'i. 
(tig.  49,  *)  is  u  flat,  strong,  arched 
bund  behind  the  odontoid  process, 
which  is  attached  on  each  side  to  a 
tubercle  below  the  inner  |iart  of  the 
articular  pntcess.  This  ligament  is 
widest  in  the  centre;  and  at  this 
ppot  it  lioa  a  hand  of  longitudinal 
fibres  connected  with  the  upper  and 
lower  marine  (fig.  49),  so  as  to 
produce  a  cruciform  ap|x.'aranee : 
the  Hp]>er  piece  is  inserted  into  the 
ttasilar  process,  and  the  lower  into 
the  bo<ly  of  the  second  vertebra. 
Its  surface  towards  the  cord  is  con- 
cealed by  the  occipito-axoid  liga- 
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This  ligament  fixes  the  odontoid  process  of  the  second  vertebra  against 
the  body  of  the  atlas,  confining  it  in  a  ring  (fig.  50). 

When  the  transverse  and  ciieck  ligaments  have  been  cut  through,  the 
tip  of  the  odontoid  process  will  be  seen  to  have  two  cartilaginous  surfaces; 
one  in  front  where  it  touches  the  atlas,  the  other  at  the  opposite  aspect, 
where  it  is  in  contact  with  the  transverse  ligament.  Two  synovial  mem- 
branes  facilitate  the  movements  of  the  odontoid  process,  one  serving  for 
the  joint  between  this  piece  of  bone  and  the  atlas;  and  the  other  for  the 
joint  between  it  and  the  transverse  ligament. 

Union  of  the  articular  surfaces.  The  articular  surfaces  of  the  occipital 
bone  and  atlas  are  surrounded  by  a  capsular  ligament  of  scattered  fibres, 
which  is  strongest  externally  and  in  front.  When  the  joint  is  opened,  the 
condyle  of  the  occipital  bone  will  be  seen  to  look  somewhat  outwards,  and 
the  hollowed  surface  of  the  atlas  inwards.  A  synovial  membrane  is  pre- 
sent on  each  side. 

The  articular  surfaces  of  the  first  two  vertebrae  are  inclosed  on  each  side 
by  a  capsule  (fig.  46,  *),  which  is  stronger  in  front  than  behind.  On 
opening  tiie  joint  the  surfaces  of  the  bones  may  be  perceived  to  be  almost 
horizontal.     On  each  side  there  is  a  separate  loose  synovial  membrane. 

Movements  of  the  head.  The  head  can  be  bent  forwards  and  backwards ; 
turned  from  side  to  side — rotation ;  and  inclined  towards  the  shoulder. 

Nodding  takes  place  in  the  joints  between  the  atlas  and  the  occipital 
bone,  the  condyles  gliding  forwards  and  backwards.  When  the  head  is 
moved  more  freely,  flexion  and  extension  of  the  cervical  vertebrae  come 
into  play. 

Rotation  is  permitted  by  the  several  joints  between  the  atlas  and  axis. 
In  this  movement  the  axis  is  fixed,  and  the  atlas,  bound  to  it  by  the 
transverse  ligjiment,  moves  to  the  right  and  the  left,  carrying  the  weight 
of  the  head.  Too  great  a  movement  of  the  face  to  the  side  is  checked  by 
the  odontoid  ligament.  Onlj  part  of  the  whole  of  the  rotatory  movement 
to  one  side  is  obtained  between  the  atlas  and  axis,  the  rest  being  made  up 
by  the  neck. 

Approximation  of  the  head  to  the  shoulder  is  effected  by  the  neck  move- 
ment: })erhaps  a  very  slight  degree  of  it  may  be  due  to  gliding  downwards 
of  the  occipital  condyle  of  the  same  side  on  the  articular  surface  of  the 
atlas. 

Sterno-clavicular  Articulatiox  {fig,  51).  The  articular  surfaces 
are  somewhat  irregular  and  adapted  to  each  other,  with  an  intermediate 
fibro-cartilage ;  and  they  are  retained  in  contact  by  a  capsular  ligament; 
by  a  band  to  the  first  rib ;  and  by  another  band  between  the  ends  of  the 
clavicles. 

Dissection,  For  the  examination  of  the  ligaments  of  the  sterno-clavicu- 
lar articulation,  take  the  piece  of  the  sternum  that  was  set  aside  for  the 
purpose  (p.  134).  If  the  ligaments  have  become  dry,  they  may  be  moist- 
ened for  a  short  time.  The  several  ligaments  will  appear  in  the  situation 
indicated  by  their  names,  after  the  removal  of  some  fibrous  tissue. 

Capsular  ligament.  This  is  a  thin  membranous  expansion  (fig.  51,  ^), 
which  incases  the  articular  ends  of  the  bones  and  the  fibro-cartilage.  It 
is  attached  near  the  articular  surface  of  each  bone,  and  is  thinner  before 
than  behind.  Sometimes  the  stronger  fibres  in  front  and  at  the  back  are 
described  as  separate  ligaments. 

Tlie  interclavicular  ligament  (fig.  51,  ')  extends  above  the  sternum, 
between  the  ends  of  the  clavicles.     The  fibres  do  not  cross  in  a  straight 
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line,  but  dip  into  the  hollow  between  the  collar  bones,  and  are  connected 
with  the  upper  piece  of  ihe  sternum. 

The  eo$lo-clavicular  ligament  (Hg.  fll, ')  X'i  a  short  strong  band  of  ob- 
lique fibres  between  the  first  rib  and  the  clavicle.  Inruriorly  it  is  fixed  to 
the  upjier  surface  of  the  CArtilage  of  the  first  rib,  And  su[>eriorly  to  a  tuber- 
cle on  the  under  surface  of  the  clavicle  near  the  slerual  end.  The  sub- 
cUvius  muscle  is  in  front  of  the  ligament. 

Sometimes  the  clavicle  touches  the  rib,  and  is  provided  with  an  articular 
lurfoce  and  a  synovial  membnine. 

The  inlerarticular  Jibrn-cartllage  (iig.  ,11,  ')  will  come  into  view  by 
cutting  the  ligaments  before  described,  and  raising  the  clavicle.  It  is 
ovaJiiih  in  form  and  flattened,  but  is  tliicker  at  the  circumference  than  the 
centre.  By  its  upper  margin  and  surface  the  cartilage  is  uniljtd  to  the 
head  of  the  clavicle  which  is  inibcddeil  in  it;  and  by  the  opposilu  surface 
and  margin  it  is  inserted  into  the  t^artil)^  of  the  first  rib.  At  its  cir- 
cumference it  unites  with  the  <;ap»ule  of  the  joint.  Sometimes  there  is  an 
aperture  in  the  centre  of  the  fibro-cartilage. 

Two  tynoeial  laei  are  present  in  the  articulation,  one  on  each  side  of 
the  libro-cartibge.  The  sac  in  contact  with  the  sternum  is  looser  than 
that  touching  the  clavicle. 

Moremtnt.  The  iinier  end  of  the  clavicle  can  be  moved  up  and  down, 
and  forwards  and  backwarils,  and  the  direction  it  takes  is  the  opposite  to 


Fig.  51. 


that  of  ihe  shoulder  :  thus  when  the  limb  is  depressnl  the  sternal  end  of 
the  clavicle  is  raised  ;  and  so  on  in  the  other  movements.  The  extent  of 
each  movement  is  but  limited,  though  those  forwanis  and  upwards  ore  the 
Ireest ,  and  dislocation  may  ensue  in  any  direction  except  downwards, 
from  force  applied  to  the  limb. 
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CHAPTER  11. 

DISSECTION  OF  THE  BRAIN. 


Section  I. 

MEMBRANES  AND  VESSELS. 

During  the  examination  of  the  membranes,  vessels,  and  nerves,  the 
brain  is  to  be  placed  upside  down,  resting  in  the  coil  of  a  cloth  which  sup- 
ports it  evenly. 

Membranes  of  the  Brain.  The  coverings  of  the  brain  (meninges) 
are  three  in  number,  viz.,  dura  mater,  pia  mater,  and  arachnoid  mem- 
brane. The  dura  mater  is  a  firm  fibrous  investment,  which  supports  part 
of  the  brain,  and  serves  as  an  endosteum  to  the  bones.  The  pia  mater  is 
the  most  internal  layer,  and  is  very  vascular.  And  the  arachnoid  is  a  thin 
serous  sac,  which  is  situate  between  the  other  two. 

Besides  envelo[)ing  the  brain,  these  membranes  are  prolonged  on  the 
cord  into  the  spinal  canal.  Only  the  cranial  part  of  the  two  last  will  be 
now  noticed.  For  the  description  of  the  cranial  part  of  the  dura  mater,  see 
p.  24. 

The  ARACHNOID  is  a  thin  serous  membrane,  which  lines  the  inner  sur- 
face of  the  dura  mater,  and  is  reflected  over  the  pia  mater  and  the  brain. 
Around  the  vessels  and  nerves  that  intervene  between  the  skull  and  the 
brain,  the  membrane  forms  sheaths,  which  extend  a  short  distance  into 
the  several  apertures,  and  then  become  continuous  with  the  parietal  or 
cranial  portion.  Like  other  serous  membranes,  it  forms  a  sac  which  con- 
tains a  lubricating  moisture ;  and  it  consists  of  a  parietal  and  a  visceral 
part. 

The  parietal  part  is  inseparably  united  to  the  inner  surface  of  the  dura 
mater,  giving  this  a  smooth  and  polished  surface,  and  is  continued  over 
the  pieces  of  the  fibrous  membrane  projecting  between  portions  of  the 
brain. 

The  visceral  part  covers  the  encephalon  loosely,  especially  at  the  under 
surface  of  the  brain,  but  is  united  to  the  underlying  pia  mater  by  fibrous 
processes  ;  beneath  it  there  is  a  considerable  interval  (subarachnoid  space). 
On  the  upper  or  convex  surface  of  the  great  brain  the  membrane  passes 
from  one  convolution  to  another,  without  dipping  into  the  intervening  sulci ; 
though  it  lines  the  great  median  fissure  as  low  as  the  extent  of  the  falx. 
On  the  lower  surface  of  the  cerebrum  there  is  a  large  space  between  it  and 
the  centre  of  the  brain.  Still  more  posteriorly,  between  the  hemispheres 
of  the  little  brain,  there  is  an  interval,  similar  to  that  at  the  under  part  of 
the  cerebrum. 

The  subarachnoid  space,  or  the  interval  between  the  arachnoid  mem- 
brane and  the  pia  mater,  is  larger  in  one  spot  than  another ;  and  it  con- 
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tains  more  or  less  fluid,  which  has  been  named  cerehro-spindl.  The  space 
is  largest  at  the  under  part  of  the  great  brain,  about  its  middle,  and  in  the 
fissure  between  the  hemispheres  of  it  and  the  cerebellum.  Under  the 
arachnoid,  in  the  fissure  between  the  halves  of  the  cerebellum,  is  the  aper- 
ture of  the  fourth  ventricle,  by  which  that  cavity  communicates  with  the 
subarachnoid  space. 

The  PiA  MATER  closely  invests  the  different  parts  of  the  brain,  and  dips 
into  the  fissures,  as  well  as  into  the  sulci  between  the  convolutions  and 
laminae.  Besides  covering  the  exterior  of  the  brain,  it  sends  processes 
into  the  interior  to  supply  vessels  to  tiie  walls  of  the  inclosed  space :  thus, 
one  penetrates  into  the  cerebrum  below  the  corpus  callosum,  and  is  named 
velum  interpositum  ;  and  two  vascular  fringes,  which  project  into  the  fourth 
ventricle,  are  known  as  the  choroid  plexuses  of  that  cavity. 

This  membrane  is  a  network  of  vessels,  and  is  constructed  of  the  minute 
ramifications  of  the  arteries  and  veins  entering  into  or  issuing  from  the 
cerebral  substance ;  whilst  the  intervals  between  the  vessels  are  closed  by 
fine  areolar  tissue,  so  as  to  form  a  continuous  thin  layer.  From  the  under 
surface  of  the  membrane  proceed  numerous  fine  vessels  for  the  nutrition  of 
the  brain. 

Vessels  and  nerves.  The  arachnoid  membrane  has  but  few  vessels, 
whilst  the  pia  mater  is  composed  almost  entirely  of  vessels.  The  pia 
inuti3r  is  largely  supplied  by  offsets  of  some  cranial  nerves,  and  by  branches 
of  the  sympathetic  which  accompany  the  vessels  at  the  base  of  the  brain 
(p.  33).  Bochdalek  has  described  branches  to  the  arachnoid  from  some 
cranial  nerves. 

Subdivisions  of  the  excepiialon.  Before  the  description  of  the 
arteries  is  given,  the  chief  subdivisions  of  the  encephalon  will  be  shortly 
noticed. 

The  cranial  or  encephalic  mass  of  the  nervous  system  consists  of  cere- 
brum or  great  brain,  cerebellum  or  small  brain,  pons,  and  medulla  oblon- 
gata.    Each  of  these  parts  has  the  following  situation  and  subdivisions  : — 

The  medulla  oblongata,  or  the  upper  end  of  the  spinal  cord,  lies  in  the 
groove  between  the  halves  of  the  small  brain,  and  is  divided  into  two 
symmetrical  parts  by  a  median  fissure.  To  it  several  of  the  cranial  nerves 
are  united. 

The  pons  Varolii  is  situate  in  front  of  the  medulla  oblongata,  and  is 
marked  along  the  middle  by  a  groove,  which  indicates  its  separation  into 
halves.  Anterior  to  it  are  two  large  processes  (crura  cerebri)  connecting 
it  to  the  great  brain ;  on  each  side  it  is  united  to  the  small  brain  by  a  sim- 
ilar white  mass  (crus  cerebelli)  ;  and  behind  it  is  the  enlarged  upper  part 
of  the  cord. 

The  cerebellum,  or  the  small  brain,  is  separated  into  two  by  a  median 
fissure,  and  each  half  will  be  subsequently  seen  to  consist  of  lobes. 

The  cerebrum,  or  the  large  brain,  is  divided  into  hemispheres  by  a 
longitudinal  fissure  in  the  middle  line  ;  and  each  half  is  further  subdivided 
into  two  by  a  transverse  sulcus — the  fissure  of  Sylvius.  In  the  centre  of 
the  cerebrum,  between  the  hemispheres  and  in  front  of  the  pons,  are  seve- 
ral small  bodies  that  will  be  afterwards  enumerated. 

Dissection,  To  follow  out  the  arteries,  let  the  brain  remain  upside 
down,  and  let  the  remains  of  any  arachnoid  membrane  be  removed.  Hav- 
ing displayed  the  trunks  of  the  vertebral  arteries  on  the  medulla  oblon- 
gata, and  those  of  the  carotid  in  front  near  the  median  fissure  of  the  large 
brain,  the  student  should  lay  bare  on  one  side  the  branches  to  the  large 


17-t  DISSEOTIOK   OF   TBE   BRAIS. 

brain.  Define  first  the  two  arteries  lying  in  the  median  fissure  and  join> 
ing  by  a  sliort  branuli ;  next,  an  artery  that  [>asses  outwards  Iransveraelj 
in  the  fissure  of  Syiriue;  and  pursue  it  lo  the  outer  surface  of  the  hemis- 
phere.  Look  then  for  a  much  smaller  vessel  (clioroid),  which  enwrs  into 
the  bruin  substance  on  the  outer  aide  of  the  crus  cerebri.  By  gently 
raising  the  cerebellum  on  the  sarac  side,  the  last  artery  of  the  cerebrum 
may  be  traced  back  along  the  inner  aspect  of  tlie  hemis|ihere. 

Two  arteries  pass  out  to  the  small  brain.  One  on  the  upper  surface 
may  be  brought  into  view  on  raising  the  cerebellum ;  and  care  is  to  be 
taken  of  the  slender  fourth  nerve  which  lies  by  its  side.  The  other  artery 
turns  inwards  to  the  median  hollow  of  the  cerebellum,  and  may  be  easily 
followed. 

Arteries  of  the  Brain  (fig.  52).  The  brain  is  supplied  with  blood 
by  the  vertebral  and  internal  carotid  arteries. 

The  VEKTEBKAL  ARTERY,  ",  is  a  branch  of  the  subclavian  trunk  (p. 
77),  and  enters  the  trunk  through  the  fonimen  magnum  ;  directed  upwardi 
round  the  medulla  oblongata,  it  blends  with  its  fellow  in  a  common  trunk 
(basilar)  at  the  lower  border  of  the  pons.  As  the  vessel  winds  round  the 
up[*er  part  of  the  cord,  it  lies  between  the  roots  of  the  suboccipittd  and 
hypoglossal  nerves;  but  it  is  afterwards  interual  to  the  last. 

Fig.  52. 


Branches  Between  its  entrance  mto  the  spinal  canal  and  its  terminft- 
tion,  each  artery  furnishes  offsets  to  the  spmal  cord,  the  dura  mater,  and 
the  cerebellum 

a  Phe  posterior  spinal  branch  is  of  inconsiderable  size,  and  arises 
opposite  the  posterior  part  of  the  medulla:  it  descends  along  the  side  of 
the  cord,  behind  the  nerves,  and  anastomoses  with  its  fellow,  and  with 
branches  that  enter  by  the  intervertebral  foramina. 

i  The  anterior  ipmal  branch  (")  is  small  like  the  preceding,  and 
springs  from  the  artery  opposite  the  front  of  the  spinal  cord.  It  joins  the 
corresponding  twig  on  the  opposite  side,  and  the  resulting  vessel  ia  con- 
tinued along  the  middle  of  the  cord  on  the  anterior  aspect. 

c.  The  posterior  meningeal  artery  leaves  the  vertebral  trunk  oppoeite 
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the  foramen  magnum,  and  ramifies  in  the  dura  mater  lining  the  fossa  of 
the  occipital  bone. 

d.  The  inferior  cerebellar  artery  (posterior)  (*°)  is  distributed  to  the 
under  surface  of  the  cerebellum.  Taking  origin  from  the  end  of  the 
vertebral,  this  branch  winds  backwards  round  the  medulla  between  the 
pneumogastric  and  spinal  accessory  nerves,  to  the  median  fissure  of  the 
cerebellum.  Directed  onwards  along  the  fissure  the  artery  reaches  the 
npper  surface  of  the  small  brain,  and  there  anastomoses  with  the  superior 
cerebellar  arte  17. 

An  offset  of  this  branch  ramifies  over  the  under  part  of  the  cerebellum, 
and  ends  externally  by  anastomosing  with  the  artery  of  the  upper  surface. 
Afl  the  vessel  lies  by  the  side  of  the  aperture  of  the  fourth  ventricle  it  gives 
a  sniall  choroid  offset  to  the  plexus  of  that  cavity. 

The  BASILAR  ARTERY  ("),  formed  by  the  union  of  the  two  vertebrals, 
reaches  from  the  lower  to  the  upper  border  of  the  pons,  where  it  ends  by 
dividing  into  two  branches  (posterior  cerebral)  for  the  cerebrum.  The 
vessel  touches  the  basilar  process  of  the  occipital  bone,  from  that  circum- 
stance receiving  its  name,  and  lies  in  the  median  groove  of  the  pons.  On 
^ach  side  of,  and  almost  parallel  to  it,  is  the  sixth  nerve. 

branches.  Besides  the  two  terminal  branches  mentioned  above,  the 
artery  supplies  transverse  offsets  to  the  pons  and  the  under  part  of  the 
cerebellum,  and  a  large  branch  to  the  upper  surface  of  the  cerebellum. 

a.  The  transverse  arteries  oi  the  pons  are  four  or  six  small  twigs,  which 
are  named  from  their  direction,  and  are  distributed  to  the  substance  of  the 
pons.  One  of  them  (•)  gives  an  offset  (auditory)  to  the  internal  ear  along 
the  auditory  nerve. 

6.  Resembling  this  set  of  branches  is  the  following  artery,  the  inferior 
€^erebeUar  (anterior) :  this  arises  from  the  basilar  trunk,  and  extends  to 
the  fore  part  of  the  under  surface  of  the  cerebellum,  on  which  it  is  dis- 
tributed. 

c.  The  superior  cerebellar  artery  (')  is  derived  from  the  basilar  so  near 
the  termination  as  to  be  often  described  as  one  of  the  final  branches  of  that 
vessel.  Its  destination  is  to  the  upper  surface  of  the  small  brain,  to  which 
it  is  directed  backwards  over  the  third  nerve  and  the  crus  cerebri,  but 
parallel  with  the  fourth  nerve.  On  the  upper  surface  of  the  cerebellum 
"the  artery  spreads  its  ramifications,  which  anastomose  with  the  vessel  of 
'khe  opposite  side,  and  with  the  inferior  cerebellar  artery. 

Some  twigs  of  this  vessel  enter  the  piece  of  the  pia  mater  (velum  inter- 
positum),  which  projects  into  the  posterior  part  of  the  cerebrum. 

d.  The  posterior  cerebral  artery  (^)  takes  on  each  side  a  backward 
<;ourse,  similar  to  that  of  the  preceding  artery,  but  separated  from  it  by  the 
third  nerve.  The  vessel  is  then  applied  to  the  inner  surface  of  the  cere- 
l)rum,  and  divides  into  many  branches  :  some  of  these  supply  the  under 
|)art,  whilst  others  turn  upwards  on  both  the  outer  and  inner  surfaces 
of  the  back  of  the  hemisphere,  and  anastomose  with  the  other  cerebral 
arteries. 

Near  its  origin  it  is  joined  by  the  posterior  communicating  artery  of  the 
carotid  ;  and  its  branches  to  the  brain  are  the  following : — 

Numerous  small  long  branches  leave  it  close  to  its  origin,  and  enter  the 
base  of  the  brain  between  the  crura  cerebri  (posterior  perforated  spot). 

A  small  choroid  artery  (posterior)  supplies  the  fold  of  pia  mater  that 
projects  into  the  cerebrum :  this  small  branch  is  transmitted  between  the 
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crus  and  hemisphere  of  the  cerebrum  to  the  velum  interpositum  and  the 
choroid  plexus. 

From  the  foregoing  examination  of  the  offsets  of  the  vertebral  arteries 
and  the  basilar  trunk,  it  appears  that  about  half  the  encephalon — viz.,  the 
medulla  oblongata,  the  pons,  the  cerebellum,  and  the  posterior  third  of  the 
cerebrum — receives  its  blood  through  tiie  branches  of  the  subclavian 
arteries. 

The  INTERNAL  CAROTID  ARTERY  (*)  terminates  in  branches  for  the  re- 
maining part  of  the  cerebrum.  The  vessel  emerges  from  the  cavernous 
sinus  (p.  33)  inside  the  anterior  clinoid  process,  and  divides  at  the  inner 
end  of  the  fissure  of  Sylvius  into  cerebral  and  communicating  arteries.  At 
thj  base  of  the  brain  the  carotid  lies  between  tiie  second  and  third  nerves, 
but  nearest  the  former. 

Branches.  In  the  skull  the  carotid  gives  off  the  ophthalmic  offset,  before 
it  ceases  in  the  following  terminal  branches  to  the  cerebrum. 

a.  The  anterior  cerebral  artery  (*)  supplies  the  inner  part  of  the  cerebral 
hemisphere.  It  is  directed  forwards  to  the  median  fissure  between  the 
halves  of  the  large  brain ;  and  as  it  is  about  to  enter,  it  is  united  to  its  fel- 
low by  a  short  thick  branch — the  anterior  communicating  (').  Then 
passing  into  the  fissure,  it  bends  round  the  anterior  part  of  the  corpus 
callosum,  so  as  to  be  placed  on  the  u[)per  aspect  in  the  natural  position  of 
the  brain,  and  is  continued  backwards  distributing  offsets  nearly  to  the 
posterior  extremity  of  the  hemisphere. 

It  gives  off  numerous  branches,  and  some  of  them  supply  the  base  of  the 
cerebrum,  thus : — 

Near  the  commencement  it  furnishes  small  branches  to  the  part  of  the 
brain  (anterior  perforated  spot)  contiguous  to  the  inner  end  of  the  fissure 
of  Sylvius :  and  it  distributes  some  branches  to  the  under  part  of  the 
frontal  lobe. 

b.  The  middle  cerebral  artery  (*)  is  the  largest  offset  of  the  carotid,  and 
ramifies  over  the  outer  side  of  the  hemisphere.  Entering  the  fissure  of 
Sylvius,  the  artery  divides  into  many  large  branches,  which  issue  at  the 
outer  end  of  that  groove,  and,  spreading  over  the  external  surface  of  the 
hemisphere,  inosculate  with  the  other  two  cerebral  arteries  at  the  front, 
the  back,  and  the  upper  part  of  the  brain.  Only  a  few  fine  offsets  require 
special  notice : 

A  set  of  small  branches  arise  at  the  inner  end  of  the  fissure  of  Sylvius, 
and  enter  the  cerebral  substance  through  the  substantia  perforata  antica. 

c.  The  posterior  communicating  artery  (")  is  a  small  twig,  which  is 
directed  backwards  parallel  to,  and  on  the  inner  side  of  the  third  nerve,  to 
join  the  posterior  cerebral  artery  (of  the  basilar)  near  the  pons. 

d.  The  choroid  artery  (anterior)  (*)  is  small  in  size,  and  arises  either 
from  the  trunk  of  the  carotid,  or  from  the  middle  cerebral  artery  :  it  passes 
backwards  on  the  other  side  of  the  preceding,  and  finds  its  way  between 
the  hemisphere  and  the  crus  cerebri  to  the  choroid  plexus  of  the  lateral 
ventricle. 

Circle  of  Willis,  The  arteries  at  the  under  part  of  the  brain  are  united 
freely  both  on  their  own  side  and  across  the  middle  line  in  an  arterial 
anastomosis, — the  circle  of  Willis.  On  each  side  this  circle  is  formed  by 
the  trunk  of  the  internal  carotid  giving  forwards  the  anterior  cerebral,  and 
backwards  the  posterior  communicating  artery.  In  front  it  is  constructed 
by  the   converging  anterior  cerebral,  and  the  anterior  communicating 
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artery.  And  behind  is  the  bifurcation  of  the  basilar  trunk  into  the  poste- 
rior cerebrals.  In  the  area  of  the  circle  lie  sevenil  parts  corres^wnding 
with  the  floor  of  the  third  ventricle. 

The  complete  inosculation  between  the  cranial  vessels  in  the  circle  of 
Willis  allows  at  all  times  a  free  circulation  of  blood  through  the  brain, 
even  though  a  large  vessel  on  one  side  of  the  neck  should  be  obstructed. 

The  VEINS  of  the  brain  enter  the  sinuses  of  the  dura  mater,  instead  of 
uniting  trunks  as  comimnions  to  the  arteries. 

Two  sets  of  veins  belong  to  the  cerebrum^  viz.,  superficial  or  external, 
and  deep  or  internal. 

The  external  veins  of  the  upper  surface  are  collected  into  the  superior 
longitudinal  sinus  (p.  29) ;  and  tho^e  of  the  lateral  and  under  parts  enter 
the  sinuses  in  the  base  of  the  skull,  especially  the  lateral  sinus. 

The  deep  veins  of  the  interior  of  the  cerebrum  join  the  veins  of  Galen, 
and  reach  the  straight  sinus. 

The  veins  of  the  cerebellum  end  differently  above  and  below.  On  the 
upper  surface  they  are  received  by  the  veins  of  Galen  and  the  straight 
sinus;  and  on  the  lower  surface  they  terminate  in  the  occipital  and  lateral 
sinuses. 

IHisectwn.  The  pia  mater  and  the  vessels  are  now  to  be  stripped  from 
the  hrain,  and  the  origin  of  the  cranial  nerves  is  to  be  defined.  Over  the 
greater  part  of  the  cerebrum,  the  pons,  and  the  medulla,  the  pia  mater  can 
be  detached  with  tolerable  facility  by  using  two  pairs  of  forceps  ;  but  on 
the  cerebellum  the  membrane  adheres  so  closely  as  to  require  some  care  in 
removing  it  without  tearing  the  substance  of  the  brain. 

In  clearing  out  the  fissure  l>etween  the  halves  of  the  cerebellum  on  the 
onder  surface,  the  membrane  bounding  the  opening  of  the  fourth  ventricle 
will  probably  be  tiiken  away :  therefore  the  position,  size,  and  limits  of 
that  oj)ening  between  the  back  of  the  medulla  oblongata  and  the  cerebel- 
lum should  be  now  noted. 

When  the  surface  has  been  cleaned,  the  brain  is  to  be  replaced  in  the 
spirit,  but  it  is  to  be  turned  over  occ^isionally,  so  that  nil  the  parts  may  be 
hardened. 


Section  II. 

ORIGIN  OF  THE  CRANIAL  NERVES. 

The  cranial  nerves  take  origin  from  the  encephalon,  with  one  exception 
(spinal  accesisory),  and  pass  from  it  through  apertures  in  the  skull. 

The  origin  of  a  nerve  is  not  determined  by  the  place  at  which  it  appears 
on  the  surface  of  the  brain,  for  fibres  or  roots  may  be  traced  deeply  into 
the  brain  substance.  Each  nerve  has  therefore  a  superficial  or  apparent, 
and  a  deep  or  real  origin  in  the  encepliHlon. 

With  respect  to  the  sujHsrficial  attachment  there  cannot  be  any  doubt ; 
but  there  is  much  difference  of  opinion  concerning  the  deep  origin,  in  con- 
sequence of  the  difficulty  of  tracing  the  roots.  When  the  roots  are  followed 
into  the  encephalon,  they  enter  masses  of  gray  substance,  which  are  looked 
upon  as  ganglia  of  origin. 
12 
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!  mny  be  rrfjanliil  eilher  a 
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acconliiig  to  tlie  mode  of  elHssifying  tl 

The  several  nerres  mtiy  be  designated  first,  second,  third)  and  bo  forth  : 
this  iiuiDericikl  mode  of  naming  ap|)lics  to  itll,  and  is  tliu  one  j^ntrally  uoed. 

But  a  8(M^ond  name  haa  been  derired  lor  Home  of  the  nerven  from  ihe 
pana  to  which  t)jcy  are  supplied ;  im  in8lanel^s  of  this  iiomenclaturu  the 
lenns  hypnghMuuil.  pneumogastriv,  tuny  be  taken.  And  »  different  ap- 
l>elhtiun  is  given  to  otliers,  in  conseijuence  of  Ihe  funutioii  conferred  ou 
the  jiart  la  which  they  are  distributed,  iia  the  terms  auditory  and  olfHCi^ry 
express.  In  thin  wny  two  nnmeit  may  he  employed  in  nd'erring  loa  nerve: 
une  lieing  numnrical,  the  other  loi'ul  or  funetionid.  as  is  extern  pi  ilieil  below. 

The  FIRST  oit  OLrACTORT  »EHV(t  (olfnclory  jiivcess)  (fig.  53, ')  is  miA 


tuid  pulpy,  being  destitute  ol'  a  nenrilcmma ;  and  it  mny  be  considei^ 
advanced  |>arl  of  the  brain,  for  it  has  both  gray  aubsinnce  and  wliite  fibres 
in  its  composition,  like  the  cerebrum. 

The  olfactory  process  is  a  flat-looking  band,  wider  nt  each  end  than  in 
the  middle,  which  is  lodged  in  a  sulcus  on  the  under  aspect  of  the  frontal 
lobe  of  the  cervbnim,  and  is  kept  in  position  by  the  reflection  of  the  nrach- 
noiil  membrane  over  it.     When   the  so-called  nerve  i»  raised  from  the 

I  Tlioan  unnloniiste.  who  fake  Iht  smaller  nnnihvr  ntli-r  the  ezampW  of  Willis, 
inoludf  in  out-  nervf  all  Ihe  trnuks  coulHinvtl  in  Ui«  tamv  nperluru  of  the  skull : 
as  in  tho  rue  uf  tlip  vighili  nerve,  nbirh  (onHists  uf  Ihrex  Irtiuka  in  the  roramen 
iugnlBre.  But  tliose  who  are  dispostd  with  Sommerring  lo  Fnumpratu  lwri«« 
nerv<«,  consider  eacli  if  llie  tlirve  iruuks  of  the  eighth  ii.tvp  liefore  mentMj 
to  cnnstitute  a  separate  cranial  nerve,  tiotwIlhitlBiiding  that  it  may  be  cmnU 
witL  iitliers  in  Iht^  tornman  of  exit. 
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9ulct]9,  it  is  prismatic  in  form,  the  apex  of  the  prism  being  directed  down- 
warrls  (in  this  |K>sition). 

Anteriorly  the  nervous  substance  swells  into  the  olfactory  bulb, — a  pyri- 
form  grayish  mass,  about  half  an  inch  in  length,  which  rests  on  the  ethmoid 
bone,  and  distributes  nerves  to  the  nose. 

Posteriorly  the  olfactory  process  is  connected  to  the  cerebrum  by  three 
roots,  external,  internal,  and  middle. 

The  external  or  lonff  root  is  a  slender  white  band,  which  is  directed 
backwards  along  the  outer  part  of  the  anterior  perforated  space,  and  across 
the  fissure  of  Sylvius,  and  sinks  into  the  substance  of  the  cerebrum. 

The  internal  or  short  root,  not  always  visible,  is  white  and  delicate,  and 
comes  from  the  inner  part  of  the  cerebrum. 

The  middle  or  gray  root  is  connected  with  the  gray  matter  on  the  sur- 
face of  the  brain  by  means  of  a  conical  elevation  at  the  back  of  the  sulcus 
which,  lodges  the  nerve. 

Deep  origin.  The  external  root  is  said  to  bo  traceable  to  one  of  the  convolutions 
of  the  island  of  Reil.  The  inner  root  joins  a  ])and  of  wliite  fibres  connectt^  with 
a  eonv-olution  (gyrus  fornicatus)  to  be  afterwards  examined.  And  the  middle  root, 
continuous  with  the  ^ray  matter  of  the  convolutions,  ot^ntains  white  fibres  which 
enter  the  corpus  striatum. 

The  SECOND  or  optic  (^)  is  the  largest  of  the  cranial  nerves  except  the 
fifth,  and  appears  as  a  flat  band  on  the  cms  cerebri.  Anteriorly  the  nerves 
of  op|»osite  sides  are  united  in  a  commissure.  The  part  of  the  nerve  pos- 
terior to  the  commissure  is  named  optic  tract ;  but  the  part  beyond  the 
commissural  union,  which  is  round  and  firm,  is  called  optic  nerve.  The 
destination  of  the  nerve  is  to  the  eyeball. 

The  origin  of  the  nerve  will  be  afterwards  seen  to  come  from  the  optic 
thalamus  and  the  corpora  geniculata,  and  from  one  of  the  corpora  quadri- 
gemina  (nates). 

The  tract  is  the  flattened  part  of  the  optic  winding  round  the  peduncle 
of  the  cerebrum.  In  front  it  ends  in  the  commissure,  and  behind  it  splits 
into  two  pieces  by  w^hich  it  is  fixed  to  the  brain.  As  the  tract  reaches 
forwards  it  crosses  the  crus  cerebri,  to  which  it  is  attached  by  its  outer  or 
anterior  edge ;  and  in  front  of  the  crus  it  is  placed  between  the  substantia 
perforata  antica  on  the  outside,  and  the  tuber  cinereum  on  the  inside,  but 
whether  it  receiver  filaments  from  the  latter  is  uncertain. 

The  commissure  (chiasma)  of  the  nerves  measures  half  an  inch  across, 
and  lies  on  the  olivary  eminence  of  the  sphenoid  bone,  within  the  circle 
of  Willis.  It  is  placed  in  front  of  the  tuber  cinereum  ;  and  passing  be- 
neath it  (in  this  position  of  the  brain)  is  the  thin  lamina  cinerea. 

In  the  commissure  each  tract  is  resolved  into  three  sets  of  fibres  with 
the  following  arrangement : — the  outer  fibres,  few  in  number,  are  continued 
straight  to  the  eyeball  of  the  same  side.  The  middle,  the  largest,  decus- 
sate with  the  corresponding  bundle  of  the  other  tract, — those  of  the  right 
nerve  being  continued  to  the  left  side,  to  the  opposite  eye,  and  vice  versd. 
And  the  most  internal  are  continued  through  the  tract  of  the  other  side 
back  to  the  brain  without  entering  the  eye.  At  the  front  of  the  commis- 
sure are  placed  some  transverse  fibres,  which  are  prolonged  to  the  eyeballs 
through  the  part  of  each  nerve  in  front  of  the  commissure,  but  have  not 
any  connection  with  the  tracts  and  the  brain. 

The  part  called  nerve  extends  from  the  commissure  to  the  eyeball. 
Leaving  the  skull  by  the  optic  foramen,  it  receives  a  tube  of  dura  mater, 
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and  its  course  in  the  orbit  is  described  in  p.  56.     In  the  ejebull  it  ends  in 
the  retina. 

The  THIRD  nerve  (*),  motor  nerve  of  the  eyeball,  is  round  and  firm, 
and  is  attached  by  a  slanting  line  of  threads  to  the  inner  surface  of  the 
cerebral  peduncle,  near  the  locus  perforatus,  and  close  in  front  of  the  pons 
Varolii. 

Deqi  origin.  The  deep  origin  is  uncertain.  According  to  Stilling,*  the  fibres  of 
the  nerve  pierce  the  peduncle,  passing  through  the  locus  niger,  and  enter  a  nu- 
cleus of  gray  substance  near  the  floor  of  the  aqueduct  of  Sylvius. 

The  FOURTH  or  trochlear  nerve  (*)  cannot  be  followed  backwards 
at  present  to  its  orifj^in.  It  is  the  smallest  of  the  cranial  nerves,  and  issues 
from  the  valve  of  Vieussens  over  the  fourth  ventricle  (fig,  68,  *).  The 
nerve  appears  between  the  cerebrum  and  the  cerebellum,  on  the  side  of 
the  crus  cerebri ;  and  is  then  directed  forwards  to  enter  an  aperture  in  the 
free  edge  of  the  tentorium  cerebelli  near  the  posterior  clinoid  process. 

Deep  origin.  In  entering  the  valve  of  Vieussens,  filaments  of  the  nerves  of  oppo- 
site sides  cross  and  communicate.  Each  divides  into  two  parts  :  the  anterior  enters 
a  nucleus  of  gray  matter  on  the  side  of  the  aqueduct  of  Sylvius  ;  the  posterior 
joins  a  nucleus  (upper  trigeminal)  near  the  top  of  the  fourth  ventricle  (Stilling). 

The  FIFTH  or  trigeminal  is  the  largest  of  all  the  cranial  nerves,  and 
consists  of  two  root^,  ganglionic  or  sensory,  and  aganglionic  or  motor, 
which  are  partly  blended  in  one  trunk  beyond  the  ganglion. 

The  nerve  is  attached  to  the  side  of  the  pons  Varolii,  nearer  the  upper 
than  the  lower  border  (*).  The  small  or  aganglionic  root  is  highest,  and 
is  separated  from  the  large  one  by  two  or  three  of  the  transverse  fibres  of 
the  pons.  Both  roots  pass  outwards  through  an  aperture  in  the  dura 
mater,  above  the  petrous  part  of  the  tem|)oral  bone,  and  are  blended  in  the 
peculiar  manner  stated  in  page  31. 

Both  roots  penetrate  the  fibres  of  the  pons,  and  are  connected  with  nu- 
clei in  the  floor  of  the  fourth  ventricle. 

Deep  origin.  The  large  root  divides  into  two  parts  near  the  mass  of  gray  matter 
called  locus  caeruleus  (p.  217).  One  piece  arises  from  the  gray  matter  uear  the 
locus  caeruleus  (upper  trigeminal  nucleus)  ;  and  the  other,  from  a  deeper  nucleus, 
louder  trigeminal^  opposite  the  lower  border  of  the  pons,  within  the  fasciculus  teres 
(Stilling). 

The  small  root  begins  with  the  fourth  nerve  in  the  upper  trigeminal  nucleus  near 
the  top  of  the  fourth  ventricle  (Stilling). 

The  SIXTH  nerve  (•),  abducent  nerve  of  the  eyeball,  springs  from  the 
pyramidal  body  close  to  the  pons,  and  by  a  second  band  from  the  lower 
part  of  the  pons. 

Deep  origin.  The  fibres  of  the  nerve  bend  backwards,  through  the  medulla 
oblongata,  to  a  nucleus  in  the  floor  of  the  fourth  ventricle,  whose  position  is  on 
the  outer  part  of  the  fasciculus  teres,  and  behind  the  anterior  fossa.  See  Anatomy 
of  the  Fourth  Ventricle  (p.  217). 

The  SEVENTH  cranial  nerve  ("Willis)  (')  appears  at  the  lower  border 
of  the  pons  near  the  restiform  body.  It  consists  of  two  distinct  trunks, 
facijil  and  auditory  ;  the  former  being  the  motor  nerve  of  the  face,  and  the 
latter  the  special  nerve  of  the  organ  of  hearing. 

The  facial  nerve  (portio  dura,  seventh  nerve,  Sommerring)  is  firm  and 

'   Untersuchungen  uber  den  Bau  dea  Uirnhnotena, 
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ronnd,  and  smaller  than  the  auditory,  internal  to  which  it  is  placed.  It 
issues  from  the  lateral  tract  of  the  medulla  at  the  upper  part,  and  is  con- 
nected by  a  slip  with  the  lower  border  of  the  pons. 

The  facial  nerve  receives  a  small  accessory  band  of  fibres  (intermediate 
portion  of  Wrisberg)  from  the  same  part  of  the  medulla,  and  enters  the 
internal  meatus  with  the  auditory  trunk. 

The  auditory  nerve  (portio  mollis,  eighth  nerve,  Sommerring)  has  a 
surface  attachment  to  the  restiform  body  and  the  floor  of  the  fourth  ven- 
tricle. The  nerve  is  very  soft,  and  receives  one  of  its  names  from  that 
fact. 

Deep  origin.  The  facial  nerve  penetrates  to  the  floor  of  the  fourth  ventricle,  and 
arises  from  the  same  nucleus  as  tlie  sixth  nerve,  which  it  joins  (Clarke*). 

The  fasciculus  of  the  amUtnry  nerve  whicli  reaches  the  floor  of  the  fourth  ventri- 
cle, bends  backwards  over  the  restiform  Ixxiy  to  tlie  auditory  nucleus  ;  and  some 
arciform  fibres  out  of  the  median  sulcus  are  joined  with  this  part  of  the  root. 
The  other  fasciculus  pierces  the  restiform  l)ody,  and  takes  origin  from  a  network 
connected  with  the  posterior  pyramid  (Clarke). 

The  EIGHTH  cranial  nerve  (Willis)  (*)  is  placed  along  the  side  of 
the  medulla  oblongata,  and  consists  of  three  distinct  trunks,  glosso- 
pharyngeal, pneumogastric,  and  spinal  accessory :  the  names  of  the  first 
two  indicate  their  destination ;  and  the  last,  besides  being  accessory  to  the 
pneumogastric,  supplies  some  muscles. 

The  glossO'pharyngeal nerve  (ninth  nerve,  Sommerring)  is  the  smallest 
of  the  three,  and  is  situate  highest.  Its  apparent  origin  is  by  three  or 
more  fibrils,  which  penetrate  the  lateral  tract  of  the  medulla  close  to  the 
facial  nerve. 

The  pneumogastric  or  vagus  (tenth  nerve,  Sommerring)  is  connected 
with  the  lateral  tract  of  the  medulla,  below  tlie  glosso-pharyngeal  nerve, 
by  a  series  of  filaments,  which  are  collected  at  first  into  bundles,  but  are 
finally  gathered  into  one  flat  band. 

The  spinal  accessory  nerve  (eleventh  nerve,  Sommerring)  consists  of 
two  parts — accessory  to  the  vagus,  and  spinal. 

The  accessory  part  is  of  small  size,  and  arises  by  fine  filaments  in  a  line 
with  the  root  of  the  vagus,  as  low  as  the  first  cervical  nerve.  Finally  this 
fasciculus  throws  itself  into  the  pneumogastric  nerve  outside  the  skull. 
(Seep.  114.) 

The  spinal  part  is  firm  and  round,  like  the  third  or  the  sixth  nerve,  but 
only  a  small  piece  of  it  can  be  seen.  It  arises  by  a  number  of  fine  fila- 
ments from  the  lateral  column  of  the  S|)inal  cord  near  the  lateral  fissure*, 
as  low  as  the  sixth  cervical  nerve.  As  the  nerve  ascends  along  the  side 
of  the  cord  it  lies  between  the  ligamentum  denticulatum  and  the  posterior 
roots  of  the  spinal  nerves,  with  the  upper  of  which  it  may  be  connected ; 
and  it  finally  enters  the  skull  by  the  foramen  ma^rnum. 

All  three  nerves  converge  below  the  crus  cerebelli,  and  rest  on  a  small 
lobe  of  the  cerebellum  (flocculus).  From  that  spot  they  are  directed  out- 
wards to  the  foramen  jugulare  (p.  .S2). 

The  fibrils  of  the  nerves  pierce  the  medulla  ;  and  each  nerve,  exce|)t  the 
spinal  part  of  the  last,  takes  origin  from  a  special  deposit  of  gray  matter  at 
the  back  of  the  medulla  oblongata,  and  near  the  lower  of  the  fourth  ven- 
tricle (p.  217). 

'  On  the  structure  of  the  Medulla  Ohlonjrata.  by  J.  Lockhart  Clarke,  F.  R.  P.,  in 
the  Philosophical  Transactions  for  1858,  part  i. 
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Deep  origin.  The  glosno-pharyngeal  penetrates  as  far  as  the  vagus  nucleus,  where 
it  ends  in  fibres  which  enter  that  deposit. 

The  tragus  nerve  arises  in  a  special  nucleus  (p.  217)  ;  but  some  fibres  pass  through 
the  hypoglossal  nucleus. 

The  accessory  part  of  the  spinal  accessory  nerve  is  transmitted  to  a  special  nucleus 
below  that  of  the  vagus  ;  and  some  fibres  decussate  across  the  middle  line  with 
their  fellows. 

The  roots  of  the  spinal  part  of  the  nerve,  piercing  the  lateral  column  of  the  cord, 
pass  through  a  collection  of  cells  to  the  anterior  coruu  of  the  crescent  (Clarke). 

The  NINTH  or  hypoglossal  nkrve  of  Willis  (twelfth  nerve,  Sbmmer- 
ring)  (•)  is  placed  on  the  front  of  the  medulla  oblongata,  and  arises  by  a 
series  of  filaments  from  the  sulcus  between  the  pyramidal  and  olivary 
bodies,  in  a  line  with  the  anterior  roots  of  the  spinal  nerves. 

The  filaments  of  origin  unite  into  two  bundles,  which  pierce  separately 
the  dura  mater,  and  do  not  blend  together  till  they  are  outside  the  cranial 
cavity. 

Deep  origin.  The  filaments  of  the  nerve  can  be  traced  through  the  corpus  olivarc 
to  a  nucleus  below  the  level  of  the  fourth  ventricle,  and  in  front  of  the  canal  of 
the  cord  ;  but  some  bend  inwards  to  decussate  through  the  rapM  with  the  nerve  of 
the  opposite  side  (Clarke). 


Section  III. 

MEDULLA  OBLONGATA  AND  PONS  VAROLII. 

The  medulla  oblongata  and  the  pons  are  interposed  between  the  spinal 
cord  and  the  brain  pro{)er. 

Directions.  On  a  single  brain  the  student  may  ascertain  nearly  all  the 
anatomy  of  the  parts  composing  the  medulla  and  the  pons ;  but  if  he  can 
procure  one  hardened  si>ecimen  of  the  medulla  and  the  pons  united,  and 
another  of  a  vertical  median  section  through  those  bodies,  he  will  compre- 
hend much  more  readily  the  following  description. 

Position.  The  brain  is  to  remain  in  the  same  position  as  for  the  exami- 
nation of  the  nerves  and  vessels. 

The  MKDiLLA  OBLONGATA  is  the  dilated  upper  part  of  the  spinal  cord 
which  is  contained  in  the  cranium  (fig.  54).  Its  limit  is  the  lower  border 
of  the  pons  in  one  direction,  and  the  upper  margin  of  the  atlas  in  the 
other.  This  part  of  the  cord  is  pyramidal  in  form,  and  measures  about 
one  inch  and  a  quarter  in  length  ;  half  an  inch  in  breadth  below,  and  about 
an  inch  at  its  widest  part. 

Its  base  joins  the  pons,  the  transverse  fibres  of  the  latter  marking  its 
limit ;  and  its  apex  is  blended  with  the  spinal  cord.  The  anterior  surface 
is  irregularly  convex,  and  is  in  contact  with  the  hollowed  basilar  process 
of  the  occipital  bone.  The  opposite  surface  is  somewhat  excavated  supe- 
riorly, wliere  it  forms  the  fioor  of  tli  t  fourth  ventricle ;  and  it  rests  in  the 
fissure  between  the  halves  of  the  cerebellum.  On  the  posterior  as(>ect  there 
are  not  any  cross  fibres  of  the  pons,  as  in  front,  to  mark  the  extent  of  the 
medulla. 

The  medulla  oblongata  is  divided  into  halves  by  a  median  fissure  in 
front  and  behind.  The  fissures  are  in  a  line  with  those  along  the  cord : 
the  anterior  ceases  at  the  pons  in  a  dilated  part  (foramen  caecum),  but 
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the  pcHtcrior  ia  prolonged,  beKind  the  pons,  into  the  floor  of  the  fourlb 
Tenlricle. 

Each  half  of  the  medulla  is  constitubtd  of  pieces  continiiouH  with  thoxe 
of  [heipiiial  cord  (flg.  o4);  nnd  nliglit  grouvea  indicHtive  o(  these  divi- 
liouare  to  be  seen  on  the  snriiicR.  Thus  at  the  middle  lino  in  front  is 
tbe  itnlerior  jiynimid  (')  corrcnponding  willi  tlie  anterior  column  of  the 
cord;  It  the  middle  line  behind  ia  the  antall  posterior  pyramid  (*)  con- 
tinuooa  with  the  posterior  median  column.  On  the  side  tit  the  larger  pro- 
jeeling  restiform  body  ('),  joining  below  the  posterior  column  of  the  cord; 
tad  between  this  and  (he  anterior  pyramid  is  the  luteral  tract  ('),  with  an 
Old  projecting  body  (corpus  olivarc)  (*)  on  the  exterior,  wliich  blends 
beloir  with  the  lateral  column. 


Fig.  H. 


Fig.  G5. 


Hie  antfrior  pgramtd  (Rtr.  'i4,  >)  'm  the  most  Intertiul  eminence  and 
•Weive*  its  nawii;  from  ilw  iKwiiion  uiid  form.  Siliiute  on  the  siilr  of 
^^  ni«dian  finsun-,  it  is  internal  Ki  the  olivary  bmiy,  from  whirh  it  is  wpii- 
""e*!  by  a  slight  groove.  Kniurging  as  it  uwtends,  ibis  \nn\y  enters  ilie 
'""i^r  but  U^bre  disiip[H.'uring  beneath  the  transverse  fibniK,  it  is  somewhat 
««»t.riclcd  an<l  rounded. 

^^f^ltral  trnrl  and  olimrg  boilff.  Tlie  lateral  triicl  (futiiinhm  luti^nili!") 
J  J  "lla  the  interval  bi-tween  the  anterior  jiyramid  and  the  restiform  boily, 
J*  ^^irface  widili  is  not  the  same  throiighoni :  op[Kisile  the  biwer  jHii't  of 
■he  Y^ediilU  obloiigalii  it  measnnis  as  miieli  as  the  pynimid  ;  but  near  the 
P*"*^  it  is  eoneeiil<Hl  by  the  olivary  lioily,  so  that  it  is  seen  only  in  tlie 
"*'~*'«w  interval  between  the  outer  side  of  the  eoriins  uliviire  and  thi!  resti- 
•"•no.  body. 

-^*he  olivary  body  (coqius  olivare)  (*)  is  tin  oval  proji'ction,  about  half 
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HH  incli  long.     A  almllow  groove  aeptu-iites  it  from  l.lie  p_vrafiii<l, 
deeper  and  wiiler  one  intervenes  between  it  and  the  restit'orm  body, 
eminence  is  shorter  than  the  pyramid,  and  does  not  raacli  to  tlx 
Its  npper  end  is  moot  prominent ;  And  urching  round  the  lower  end, 
over  the  suHUoe,  are  some  while  fibres  (librie  arcilomios). 

Rettifurm  bodi/  (').  The  restiform  body  (restia.  a  rope)  forms  the 
lorgesl  pmminenfe  on  tii«  Imlf  of  the  medulia  oblonguta,  and  cannot  be 
seeu  satistuetorily  exeept  on  a  distinct  prepuratinn.  It  i(i  posterior  lu  the 
lateral  trAut,  nnd  project?  nn  the  side,  eo  as  to  give  the  width  to  llie  U{ 
part  of  t)ie  medulla  oblongata.  Behind,  the  restit'orm  bodies  diverge 
from  each  other,  and  between  them  is  the  space  of  the  fourth  rentrii 

The  potterior  pyramid  (funic,  gracilis)  (tig.  bb, ')  lies  Blong  the  s 
the  posterior  median  fissure,  and  is  much  narrower  than  either  of  the  ol 
eomponeut  pieces.  By  drawing  forwards  the  mednltn  it  will  be  seen  to 
be  slightly  enljirged  (clava)  at  the  a\yax  of  the  fourth  ventriele,  nnil  then 
to  become  gradually  indistinct  along  the  inner  pari  of  the  corpus  rcsliformc 

STHUcTfitc.  From  the  interposition  of  the  medulla  oblongata  between 
the  brain  and  the  spinal  cord>  it  is  continuous  with  both.  Below,  the  con- 
stituent pitteB  of  the  half  join  directly  (as  before  said)  those  of  the  »piiiul 
cord;  but.  above,  they  are  continued  chiefly  In  llie  cerebrum,  only 
piece  (restil'onn)  entering  the  cerebellum, 

Ditirrtion  (fig.  56).  The  utudent  has  now  to  show  the  continuity  of  j 
constructing  |)arts  uf  nne-lialf  of  the  medulla  oblongata  wilb  those  ofj 

Fig.  BO. 


u  the 

i 
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spinal  eonl.  liet  him  iraee  out  first  the  fibres  of  the  pyramid  on  the  right 
Hide  :  in  it  two  sets  of  tibrea  have  to  he  shown — one  from  the  same,  and 
one  from  the  opposite  side  of  the  cord.  The  Hlires  from  the  opposite  half 
of  the  cord  will  apjwar  in  the  median  fissure,  when  the  pyramids  are  gently 
flniwn  from  one  another,  where  ibey  are  named  the  decussating  fibres  ; 
and  to  lay  these  bare  more  completely,  the  small  part  of  the  uni«riuF 
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column  of  the  rord  on  the  0|)posUe  aide,  which  renaina  below  the  cross 
fibres  (for  the  cord  has  been  cut  through  near  these),  m&y  be  forcibly  turned 
outwards. 

The  anterior  pyramid  (fig.  50,  a)  receives  fibres  infei'iorly  from  the 
anterior  column  of  the  curd  of  its  own  side,  und  from  the  opposite  hnlf  of 
the  cord.  The  inner  set  of  fibres,  b,  deep  At  their  oHcrin,  become  super- 
ficial, and  are  directed  upwards,  dose  to  the  median  tissure,  joining  the 
fibres  continued  from  the  anterior  column  of  the  cord  )  and  as  the  inner 
fibres  of  each  pyramid  are  derived  from  the  opposite  side,  they  cross  each 
other  in  the  median  line — forming  thus  the  decussation  of  the  medulla  ob- 
longata. 

The  fibres  of  the  pyramid  are  white  and  longitudinal,  and  arc  collected 
into  a  bundle  of  a  prismatic  form.  Superiorly  they  enter  the  itons  (fig, 
56).  to  reach  the  cerebrum. 

Di$teclion.  For  the  pur|>ose  of  seeing  the  arrangement  of  the  fibres  of 
the  lateral  tract,  the  anterior  pyramid  is  to  be  cut  across  on  the  right  side, 
between  its  decussation  and  the  olivary  body  (fig.  ^7),  and  to  be  raised 
towards  the  p<ms. 

The  lateral  Irarl  of  tlie  medulla  is  prolonged  inferiorly  into  the  portion 
of  the  spinal  cord  between  the  anterior  and  posterior  roots  of  the  nerves. 
The  continuation  of  (he  tract  (fig.  57)  aitcends  beneath  the  olivary  body, 
and  leaving  the  surface  of  the  medulla  enters  the  pons. 

The  olivary  t>oHy,  and  He  filet  (fig.  67,  c).  The  olivary  mass  consists 
of  three  parts,  viz.,  a  gray  ini;asing  layer,  a  nucleus,  and  a  baud  prolonged 
from  it — the  fillet. 


Pig.  57. 


'When  the  olivary  body  has  been  sliced  oblii|iiely,  a  very  thin  wavy 
layer  of  gray  substance  surrounding  a  nucleus  of  whitish  mattur  wilt  lie 
apparent :  this  is  the  corpus  dentatum  (fig.  oK,/").  It  forms  a  thin  cup- 
rale  or  bitg,  having  a  zigzag  outline  iu  a  scctiuu,  with  the  dilated  {lurt 
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towards  the  surface,  and  the  narrowed  part  or  neck  open  and  directed 
backwards  near  the  middle  line.  It  consists  of  small,  nucleated,  and  rami- 
fied nerve  cells.  * 

The  nucleus  is  the  yellowish  white  substance  filling  the  capsule ;  and 
from  it  and  the  capsule  issue  transverse  fibres,  which  unite  the  olivary 
bodies  across  the  middle  line  (fig.  58,  g)  :  this  uniting  band  is  close  beloir 
the  anterior  median  fissure. 

The  fillet  is  a  narrow  band  of  fibres,  which  ascends  from  the  olivary 
body  to  the  cerebrum  (fig.  57).  It  is  formed  in  part  by  longitudinal  fibres 
of  liie  lateral  tract  which  diverge  to  inclose  the  corpus  olivare,  and  in  part 
by  fibres  derived  from  the  sac. 

The  restiform  body  (fig.  54,  ')  is  continuous  inferiorly  with  the  poste- 
rior column  of  the  cord.  Su|>eriorly  it  bends  outwards  to  the  cerebellum 
without  entering  the  pons. 

The  posterior  pyramid  runs  below  into  the  posterior  median  column  of 
the  cord,  and  is  directed  above  along  the  floor  of  the  fourth  ventricle, 
joining  the  fibres  of  the  lateral  tract  of  the  same  side. 

The  decussation  of  the  medulla  oblongata  (pyramids)  (fig.  56,  b)  occu- 
pies the  anterior  groove  of  the  oblong  medulla,  at  the  distance  of  three- 
quarters  of  an  incli  from  the  pons.  It  is  about  a  quarter  of  an  inch  in 
length,  and  is  constructed  by  the  crossing  of  three  or  four  bundles  of  fibres 
from  each  side. 

In  this  intercommunication  the  fibres  are  derived,  according  to  Mr. 
Clarke,  from  all  tlie  constituent  parts  of  the  lialf  of  the  spinal  cord  of  the 
op|)osite  side  except  from  the  anterior  column ;  but  the  fibres  from  the 
lateral  column  of  that  side,  blended  with  offsets  from  the  contiguous  gray 
substance,  form  the  chief  portion  of  the  decussation. 

Arched  or  commissural  fibres  of  the  medulla.  In  each  hal^  of  the  me- 
dulla oblongata  are  fine  transverse  fibres,  both  on  the  exterior  and  in  its 
substance.  At  the  middle  line  the  fibres  of  opposite  sides  unite,  and  give 
rise  to  a  commissure  between  tlie  halves  (raphe). 

The  superficial  transi'erse  fibres  (fig.  58,  »,  and  fig.  54),  more  marked 
in  some  bodies,  issue  from  the  nucleus  in  the  restiform  body  (Clarke),  and 
advance  over  the  surface  of  the  olivary  and  pyramidal  bodies  to  the  ante- 
rior fissure,  where  they  enter  the  half  of  the  medulla  of  the  same,  and  of 
the  opposite  side.  Below  the  olivary  body  they  form  oftentimes  a  disti.ict 
band,  the  fibr<B  arciformes  (fiff.  54). 

The  deep  transverse  fibres  (fig.  58,  h)  are  to  be  seen  with  the  micro- 
scope on  thin  hardened  transverse  sections ;  they  begin  behind  in  nuclei 
of  the  posterior  pymniid  and  restiform  body  (Clarke),  and  penetrate  be- 
tween the  longitudinal  fibres,  and  through  the  corpus  olivare,  as  they  reach 
forwards  to  enter  the  raphe  in  the  middle  line. 

The  raphl  (fig.  58,  h  and  g),  in  which  the  arched  fibres  meet,  occupies 
the  middle  line  of  the  medulla  above  the  decussation  of  the  pyramids,  and 
serves  as  the  commissure  between  the  halves  of  the  medulla  and  the  oli- 
vary bodies. 

Gray  matter  of  the  medulla  oblongata.  In  the  medulla  oblongata  there 
are  the  remains  of  the  gray  matter  of  the  spinal  cord;  and  some  special 
deposits.  Cross  sections  of  the  part  when  hardened  would  be  required  to 
see  them. 

*  The  arrangomont  of  the  fibres  in  the  sac  is  most  complicated,  and  a  fuller 
account  may  be  obtained  by  consulting  Mr.  Clarke's  Paper  in  the  Philosophical 
Transactions  for  1858. 
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Semaint  of  gray  matter  of  thf  tpinal  cord.  At  the  lower  part  of  tlie 
medulla  tlie  central  gray  matter  resembles  that  in  the  ajiinal  cord  (see  fig. 
!£<!),  but  it  undergoes  the  roHowing  changes:'  The  posterior  cumu  in- 
ereaaes  in  bulk,  and  extenda  towards  the  side  of  the  cord,  where  it  appears 
on  the  surface,  in  front  of  the  restifonit  body,  as  the  gray  tubercle  of  Ro- 
lando (tuberculo  cinero)  (tig.  56,  ().  Higher  in  the  medulla  it  becomes 
(lie  chief  nucleus  of  the  sensory  root  of  the  fifth  nerve. 

Tlie  piece  of  the  gray  commissure  behind  the  central  canal  of  tlie  cord 
/oins,  above,  the  nucleus  of  the  vagus  nerve,  and  contributes  to  the  audi- 
tory nucleus :  and  the  piece  in  front  of  the  canal  is  laid  bare  in  the  floor 

Fig.  5S. 


«>f  the  fourth  ventricle  by  the  inclination  outwards  of  the  restiform  bodies; 
it  diHsppeant  above  the  fa.iciculi  Icretes. 

Special  depotUs  of  gray  mailer.  Other  masiiej  of  gray  substances  are 
deposited  in  the  medulla,  both  in  front  and  behind  :  those  behind  are  near 
tlie  floor  of  the  fourth  ventricle,  and  serve  oa  nuclei  of  origin  for  certain 
nerves  ;  whilst  those  in  front  are  interspersed  atnongsl  the  fibres  continued 
from  the  lateral  columns  of  the  eurd. 

Nuclei  at  the  back  of  the  medulla.  A  wieteiii  for  the  kypoglottal  nerce 
is  deposited  in  front  of  the  central  cunal,  and  exlendit  upwards  into  the 
floor  of  the  fourth  ventriele  doue  lo  the  median  sulcus  (tig.  M,  o). 

The  nurletiM  of  the  accessory  part  of  the  tpinal  acer»tory  nerre  is  placed 
opposite  that  of  the  hy[>o<rlossul,  behind  the  central  cunal. 

The  nueleut  of  the  vagus  begins  on  a  level  with  the  fourth  ventricle 

•  Thp  di.|ipripllon  <if  the  iirranp™ent  of  the  gray  rantlpr  in  the  nitnlulU  -iblon- 
gati  in  A  Butninsrv  nf  the  TsctH  <<<>ntiLui'd  lu  Hr.  Clarke's  {iuiilt  iu  thu  "Truiisac- 
Uoni  of  tliB  Bojal  Suciet/  fur  1858." 
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(fig.  58,  p),  and  is  continuous  below  with  that  of  the  accessory  nerve. 
On  the  surface  it  forms  a  pyriform  swelling  along  the  inner  side  of  the 
posterior  pyramid,  and  limits  laterally  the  calamus  scriptorius. 

Above,  this  sinks  under  the  auditory  nucleus,  and  joins  a  nucleui  for 
the  glossO'pharyngeal  nerve  in  a  line  with  it. 

Above  the  last  two  nerves  is  anotlier  collection  of  cells  serving  as  a 
nucleus  for  the  auditory  nerve.  This  projects  on  the  lateral  part  of  the 
medulla  (fig.  58,  r). 

At  the  front  of  the  medulla.  Outside  the  pyramid  is  the  gray  layer  of 
the  olivary  body  (fig.  58,/)  already  described  (p.  185).  Behind  this  is 
another  separate,  elongated,  and  flattened  yellowish  streak,  the  acce»$ory 
olivary  nucleus  (fig.  43,  k)\  while  at  the  inner  part  of  the  olive,  near  the 
raphi^  is  a  second  collection  (fig.  58,  /),  which  is  broken  up  into  pieces. 
Both  of  the  last  deposits  Mr.  Clarke  considers  to  be  but  parts  of  the  cut 
folds  of  the  corpus  dentatum. 

PONS    VAROLII. 

The  PONS,  or  annular  protuberance  (pons  Varolii,  nodus  encephali) 
(fig.  54),  is  situate  above  the  medulla  oblongata,  and  between  the  hemi- 
spheres of  the  cerebellum.  In  its  natural  position  in  the  skull  it  lies  below 
the  opening  in  tlie  tentorium  cerebelli.  It  is  nearly  of  a  square  shape, 
though  it  is  rather  widest  from  side  to  side,  and  measures  two  inches  in 
the  last  direction. 

The  anterior  surface  is  grooved  along  the  middle  line,  and  is  received 
into  the  basilar  hollow  in  the  base  of  the  skull.  By  the  opposite  surface 
the  pons  forms  part  of  the  floor  of  the  fourth  ventricle. 

Tlie  upper  border  is  longest  and  most  curved,  and  arches  over  the  cere- 
bral peduncles ;  and  the  lower  border  overlays  the  medulla  oblongata.  On 
each  side  is  the  crus  cerebelli,  whose  fibres  radiate  over  the  surface. 

Structure.  In  the  pons  are  alternating  strata  of  transverse  and  longi- 
tudinal fibres  (fig.  56)  : — Tlie  transverse  set  are  continuous  with  the  fibres 
of  the  crus  cerebelli,  much  gniy  matter  being  interspersed :  and  the  longi- 
tudinal are  prolonged  from  the  medulla  oblongata. 

Dissectioji.  The  transverse  superficial  fibres  of  the  pons  being  divided 
along  the  line  of  the  pyramidal  body  of  the  right  side  (fig.  56),  may  be 
turned  outwards  so  as  to  denude  the  longitudinal  fibres  (c)  of  the  pyramid; 
and  this  first  set  of  longitudinal  fibres,  having  been  cut  across  already  in 
the  medulla  oblongata,  may  be  raised  as  far  as  the  upper  border  of  the 
pons.  Beneath  them  will  appear  the  second  or  deep  set  of  transverse  fibres 
of  the  pons  (fig.  57,./'). 

The  deep  transverse  fibres  may  be  cut  through  outside  the  pyramidal 
(fig.  57);  then  the  deep  longitudinal  fibres  from  the  lateral  column  and 
the  posterior  pyramid  {d)  will  appear.  Amongst  this  last  set  of  longitu- 
dinal fibres  is  the  fillet  of  the  corpus  olivare,  which  the  dissector  should 
trace  upwards  from  tluit  body. 

The  superficial  fibres  of  the  pons  can  be  seen  on  the  side  that  is  un- 
touched. 

The  transverse  fibres  of  the  annular  protuberance  (fig.  56),  are  collected 
chiefly  into  two  strata — a  superficial  and  deep,  which  are  united  in  the 
middle  line :  they  are  commissural  fibres  of  the  cerebellum,  and  are  de- 
rived from  the  crus  or  middle  peduncle  of  that  body.  There  are  a  few 
other  transverse,  which  serve  also  as  a  commissure. 


CRURA    OF    THE    CEREBRUM.  189 

The  superficial  set  (fig.  50,/)  are  mostly  horizontal,  but  some  from  the 
upper  margin  of  the  pons  descend  obliquely  over  the  others. 

The  deep  layer  (fig.  57,/)  is  thickened,  and  contains  much  gray  matter 
between  its  fibres. 

The  longitudinal  jihrei  consist  of  two  sets,  Viz.,  one  from  tlie  anterior 
pyramidal  body ;  and  another  from  the  lateral  tract  and  the  posterior 
pyramid,  to  which  a  slip  is  added  from  the  corpus  olivare.  The  fibres  are 
not  continued  simply  through  the  pons,  but  are  increased  in  number  by 
the  addition  of  others  ([)eduncular)  which,  beginning  in  the  u[>per  two- 
thirds  of  the  pons,  join  them  on  the  outer  side. 

The  fibres  of  the  anterior  pyramid  (fig.  56,  r)  pass  through  the  pons 
between  the  two  sets  of  transverse  fibres,  but  not  as  one  mass,  for  they 
are  divided  into  a  number  of  small  bundles  in  their  progress.  Mucli  in- 
creased in  number,  the  fibres  enter  the  crus  cerebri  at  the  upper  l)ordcr  of 
the  pons,  and  construct  that  fasciculated  surface  of  the  peduncle  {d),  which 
is  DOW  uppermost. 

The  fibres  of  the  lateral  column  and  posterior  pyramid  are  altogether 
deeper  than  the  transverse  fibres  of  the  perns  (fig.  57,  d),  and  are  mixed 
up  with  gray  matter ;  they  are  also  more  numerous  than  the  preceding 
set.  They  project  close  to  the  middle  line,  in  the  floor  of  the  fourth  ven- 
tricle, and  form  the  eminence  of  the  fasciculus  teres  {^g,  5.*),  ')  ;  from  thut 
spot  they  are  continued  upwards  to  the  crus  cerebri,  of  which  they  form 
the  deeper  or  cerebral  part  (J\f^,  57,  d).  In  tlie  pons  a  band  from  the 
oil vaiy  fasciculus  is  added  to  these  fibres. 

The  olivary  fasciculus  (fillet,  fig.  57)  divides  into  two  slips  the  pons. 

One  passes  backwards  to  the  upper  (in  this  position  deeper)  part  of  the 

crus  cerebri,  and  ends  in  and  beneiith  the  corpora  quadrigemina  (p.  208). 

The  other  is  continued  to  the  crus  cerebri  with  the  fibres  of  tlie  luteml 

colum  n  . 

Cbt^i.  missure  of  the  pons.  At  the  back  of  the  pons  tliere  is  u  conimissurc 
betwec*n  the  halves,  opposite  the  deep  longitudinal  fibres.  It  consists, 
^i^e  tli»tof  the  medulla  oblongata,  of  fine  anterior-posterior  and  trans- 
verse  fibres. 


Section  IV. 

DISSECTION  OF  THE  CEREBUrM. 

Tf¥E  cerebrum,  or  the  great  brain,  is  the  largest  of  the  subdivisions  of 
the  ^ncephalon,  and  weighs  on  an  average  49  oz.  in  the  mal(»,  and  44  oz. 
in  the  female.  It  fills  the  upper  part  of  the  cavity  of  the  skull;  and  its 
under  surface  would  corres|)Oiid  with  an  oblicpie  linr  on  the  head  from  the 
eyebrow  to  the  articulation  of  the  jaw  ;  and  from  this  point  to  the  occipi- 
tal protuberance. 

Taking  the  general  form  of  the  cranium,  the  cerebrum  is  convex  on  the 
upper  aspect,  and  uneven  on  the  lower.  It  consists  of  two  hemispheres, 
which  are  placed  side  by  side,  and  are  partly  separated  by  a  mfvlian  or 
longitudinal  fissure.  Across  the  middle  line  the  halves  are  united  by  cer- 
tain inferior  parts  (commissures),  as  well  as  by  several  connecting  struc- 
tures fxt  the  under  surface.     Superiorly  the  surface  of  the  hemisphere  is 
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(fig.  58,  p)y  ftnd  18  continuous  below  with  that  of  the  accessory  nerve. 
On  the  surface  it  forms  a  pyriform  swelling  along  the  inner  side  of  the 
posterior  pyramid,  and  limits  latenilly  the  calamus  scriptorius. 

Above,  this  sinks  under  the  auditory  nucleus,  and  joins  a  nucleus  for 
the  glossO'pharyngeal  nerve  in  a  line  with  it. 

Above  the  last  two  nerves  is  another  collection  of  cells  serving  as  a 
nucleus  for  the  auditory  nerve.  This  projects  on  the  lateral  part  of  the 
medulla  (fig.  58,  r). 

At  the  front  of  the  medulla.  Outside  the  pyramid  is  the  gray  layer  of 
the  olivary  body  (fig.  58,/)  already  described  (p.  185).  Behind  this  i.s 
another  separate,  elongated,  and  flattened  yellowish  streak,  the  accessory 
olivary  nucleus  (fig.  4.-i,  k) ;  while  at  the  inner  part  of  the  olive,  near  the 
raphi^  is  a  second  collection  (fig.  58,  /),  which  is  broken  up  into  pieces. 
Both  of  the  last  dci>osits  Mr.  Clarke  considers  to  be  but  parts  of  the  cut 
folds  of  the  corpus  dentatum. 

PONS    VAROLII. 

The  PONS,  or  annular  protuberance  (pons  Varolii,  nodus  encephali) 
(fig.  54),  is  situate  above  the  medulla  oblongata,  and  between  the  hemi- 
spheres of  the  cerebellum.  In  its  natural  position  in  the  skull  it  lies  below 
the  opening  in  the  tentorium  cerebelli.  It  is  nearly  of  a  square  shape, 
though  it  is  rather  widest  from  side  to  side,  and  measures  two  inches  in 
the  last  direction. 

The  anterior  surface  is  grooved  along  the  middle  line,  and  is  received 
into  the  basilar  hollow  in  the  base  of  the  skull.  By  the  opposite  surface 
the  pons  forms  part  of  the  floor  of  the  fourth  ventricle. 

The  upper  border  is  longest  and  most  curved,  and  arches  over  the  cere- 
bral iMiduncles ;  and  the  lower  border  overlays  the  medulla  oblongata.  On 
each  side  is  the  crus  cerebelli,  whose  fibres  radiate  over  the  surface. 

Structure,  In  the  pons  are  alternating  strata  of  transverse  and  longi- 
tudinal fibres  (fig.  56)  : — The  transverse  set  are  continuous  with  the  fibres 
of  the  crus  cerebelli,  much  gray  matter  being  interspersed:  and  the  longi- 
tudinal are  prolonged  from  the  medulla  oblongiita. 

Dissection,  The  transverse  superficial  fibres  of  the  pons  being  divided 
along  the  line  of  the  pyramidal  body  of  the  right  side  (fig.  5G),  may  be 
turned  outwards  so  as  to  denude  the  longitudinal  fibres  (c)  of  the  pyramid; 
and  this  first  set  of  longitudiuiU  fibres,  having  been  cut  across  already  in 
the  medulla  oblongata,  may  be  raised  as  far  as  the  upper  border  of  the 
pons.  Beneath  them  will  appear  the  second  or  deep  set  of  transverse  fibres 
of  the  pons  (fig.  57,  /*). 

The  deep  transverse  fibres  may  be  cut  through  outside  the  pyramidal 
(fig.  57) ;  then  the  deep  longitudinal  fibres  from  the  lateral  column  and 
the  posterior  pyramid  {d)  will  api)ear.  Amongst  this  last  set  of  longitu- 
dinal fibres  is  the  fillet  of  the  corpus  olivare,  which  the  dissector  should 
trace  upwards  from  that  body. 

The  superficial  fibres  of  the  pons  can  be  seen  on  the  side  that  is  un- 
touched. 

The  transverse  fibres  of  the  annular  protuberance  (fig.  50),  are  collected 
chiefly  into  two  strata — a  sufK*rfieial  and  deep,  which  are  united  in  the 
middle  line :  they  are  commissural  fibres  of  tlie  cerebellum,  and  are  de- 
rived from  the  crus  or  middle  peduncle  of  that  body.  There  are  a  few 
other  transverse,  which  serve  also  as  a  commissure. 
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The  superficial  set  (fig.  50,/*)  are  mostly  horizontal,  but  some  from  the 
upper  margin  of  the  pons  descend  obliquely  over  the  others. 

The  deep  layer  (^g.  57,/)  is  thickened,  and  contains  much  gray  matter 
between  its  fibres. 

The  longitudinal  jihret  consist  of  two  sets,  Viz.,  one  from  the  anterior 
pyramidal  body ;  and  another  from  the  lateral  tract  and  the  posterior 
pyramid,  to  which  a  slip  is  added  from  the  corpus  oHvare.  The  fibres  are 
not  continued  simply  tlirough  the  pons,  but  are  increased  in  number  by 
the  addition  of  others  (peduncular)  which,  beginning  in  the  upper  two- 
thirds  of  the  pons,  join  them  on  the  outer  side. 

The  fibres  of  the  anterior  pyramid  (fig.  56,  c)  pass  through  the  pons 
between  the  two  sets  of  transverse  fibres,  but  not  as  one  mass,  for  they 
are  divided  into  a  number  of  small  bundles  in  their  progress.  Much  in- 
creased in  number,  the  fibres  enter  the  crus  cerebri  at  the  upper  border  of 
the  )K)ns,  and  construct  that  fasciculated  surface  of  the  peduncle  (rf),  which 
is  now  uppermost. 

The  fibres  of  the  lateral  column  and  posterior  pyramid  are  altogether 
cleeper  than  the  transverse  fibres  of  the  pons  (fig.  57,  rf),  and  are  mixed 
up  with  gray  matter ;  they  are  also  more  numerous  than  the  preceding 
set.  They  project  close  to  the  middle  line,  in  the  floor  of  the  fourth  ven- 
"kricle,  and  form  the  eminence  of  the  fasciculus  teres  (fig.  55,  ')  ;  from  that 
spot  they  are  continued  upwards  to  the  crus  cerebri,  of  which  they  form 
X\\e  deeper  or  cerebral  part  (fig.  57,  d).  In  the  pons  a  band  from  tlie 
olivary  fasciculus  is  added  to  these  fibres. 

The  olivary  f&sciculus  (fillet,  fig.  57)  divides  into  two  slips  the  pons. 
One  passes  backwards  to  the  upper  (in  this  position  deeper)  part  of  the 
crus  cerebri,  and  ends  in  and  beneath  the  corpora  quadrigemina  (p.  208). 
The  other  is  continued  to  the  crus  cerebri  with  the  fibres  of  the  lateral 
column. 

Commissure  of  the  pons.  At  the  back  of  the  pons  there  is  a  commissure 
l)etween  the  halves,  opposite  the  deep  longitudinal  fibres.  It  consists, 
like  that  of  the  medulla  oblongata,  of  fine  anterior-posterior  and  trans- 
verse fibres. 


Section  IV. 

DISSECTION  OF  THE  CEREBRUM. 


The  cerebrum,  or  the  great  brain,  is  the  largest  of  the  subdivisions  of 
the  encephalon,  and  weighs  on  an  average  49  oz.  in  the  male,  and  44  oz. 
in  the  female.  It  fills  the  upper  part  of  the  cavity  of  the  skull ;  and  its 
under  surface  would  correspond  with  an  oblique  line  on  the  head  from  the 
eyebrow  to  the  articulation  of  the  jaw  ;  and  from  this  point  to  the  occipi- 
tal protuberance. 

Taking  the  general  form  of  the  cranium,  the  cerebrum  is  convex  on  the 
upper  aspect,  and  uneven  on  the  lower.  It  consists  of  two  hemispheres, 
which  are  placed  side  by  side,  and  are  partly  separated  by  a  median  or 
longitudinal  fissure.  Across  the  middle  line  the  halves  are  united  by  cer- 
tain interior  parts  (commissures),  as  well  as  by  several  connecting  struc- 
tures at  the  under  surface.     Superiorly  the  surface  of  the  hemisphere  is 
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wiiliiiut  nriv  large  cld'l ;  but  infuriorty  it  is  iliviiled  inlo  tvfo  by  a 
I  fissure — tliAt  of"  Syivi 


Uni'bk  SritFACK  i)B  Base  of  i 
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•Mlc  lin 


Immedifti^ly  in  front  of  the  pons  (rf)  arc  two  large  while  ntttseve,  tb« 
peduncles  of  the  cerebrum  (cmru  cerebri,/),  one  belonging  to  ench  tiem 
isplierei  iiml  between  iit  a  it|iaee  perfnmted  by  veMels,  which  is  namec 
locua  [>eHbratUB  {losticuB  (9).  Outside  the  peduncle  is  the  optic  tract  («) 
and  between  it  and  the  inner  pari  of  the  hemisphere  is  a  Assure  li^dinj 
into  the  lateral  ventricle, 

In  front  of  the  {leduncles  are  placed  two  white  bodies  like  peas,  the 
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corpora  albicantia  (e) ;  and  anterior  to  these  a  grayish  mass,  called  tuber 
cinereum  (h).  From  the  tuber  cinereum  a  conical  reddish  tube,  the  in- 
fundibulum,  descends  to  the  pituitary  body  in  the  sella  Turcica  of  the 
sphenoid  bone. 

Anterior  to  the  tuber  cinereum  are  the  converging  optic  tracts  with 
their  commissure  (i).  Beneath  the  commissure  lie«  a  thin  grayish  layer 
(lamina  cinerea,  tn)  ;  and  still  further  forwards  is  the  great  longitudinal 
ii«sore  between  the  hemispheres,  with  the  white  corpus  callosum  (n)  in 
the  bottom  of  it. 

At  the  inner  end  of  the  transverse  fissure  (Sylvian)  across  the  hemi- 
sphere, is  another  s|>ot,  |)erforated  by  vessels,  and  distinguished  by  the 
name  substantia  perforata,  or  locus  perforatus  anticus  (/). 

Peduticie  of  the  cerebrum  (crus  cerebri,/).  This  is  a  large,  white, 
stalk-like  piece,  which  reaches  from  the  upper  border  of  the  pons  to  the 
under  pari  of  the  cerebral  hemisphere  of  the  same  side,  near  the  inner 
margin.  In  the  natural  position  the  two  peduncles  fill  the  opening  in  the 
tentorium  cerebelli.  Each  is  about  three-quarters  of  an  inch  long,  and 
widens  as  it  approaches  the  cerebrum.  Crossing  its  outer  surface  is  the 
optic  tract ;  and  between  the  crura  of  opposite  sides  is  the  inter|>eduncuhir 
space,  which  contains  the  locus  perforatus,  the  corpora  albicantia,  and  the 
tuber  cinereum. 

Struciure.  The  peduncle  consists  of  longitudinal  fibres,  continuous  with 
the  longitudinal  fibres  of  the  i)on8,  which  inclose  here  a  mass  of  gniy  mat- 
ter between  them. 

Ditiection,  For  the  puri)Ose  of  showing  the  structure  of  the  crus,  on 
the  right  side  (fig.  57),  the  optic  tract  should  be  divided,  and  the  fibres 
continuous  with  th.e  anterior  pyramid  of  the  medulla  oblongata  should  be 
raised  as  far  into  tlie  crus  as  the  optic  thalamus.  In  this  proceeding 
iha  maj^s  of  gniy  matter  (locus  niger)  will  a))pear,  and  ben(uitli  it  will  be 
s<rn  a  second  or  deeper  set  of  longitudinal  fibres. 

The  superficial  Jibres,  which  form  the  under  or  free  part  of  the  crus, 
are  continue<l  fnmi  the  anterior  pyramidal  body  (lig.  /iG,  r).  They  are 
longitudinal  in  direction,  and  coarse  in  texture,  and  art*  directed  upwards 
radiating  to  the  cerebrum.  The  surface  of  ihe  peduncle,  which  is  com- 
{)Osed  of  these  fibres,  is  called  {\\i^  fasciculated  portion,  or  the  crust. 

The  deeper  fibres  are  also  prolonged  to  the  cerebrum.  They  are  dtM'ived 
chiefly  from  the  lateral  tract  and  posterior  pyramid  of  the  medulla  oblon- 
gata, with  a  slip  from  the  olivary  fasciculus  (fig.  r>7,  d).  Others  come 
from  the  cerebellum,  and  mix  with  the  former:  some  of  these  decussate 
across  the  middle  line*  (p.  21/i).  The  fibres  obtaint^d  from  these  four 
pources  are  situate  beneath  (as  now  seen)  the  gray  matter:  besichts  being 
deeper  they  are  finer  than  the  superficial  s«^t,  and  inclose  much  gray  sub- 
stance: the  part  of  the  crus  formed  by  them  is  named  tegmentum, 

Tlie  gray  matter  (locus  niger)  of  the  crus  (fig.  r>7,  (/)  forms  a  thin  layer, 
which  reaches  nearer  the  inner  than  the  outer  margin  of  that  body  ;  it  is 
convex  towards  the  free  surface,  but  concave  in  the  opposite  direction. 

The  posterior  perforated  spot  (pons  Tarini,  (/)  is  situate  between  the 
peduncles  of  the  cerebrum  ;  in  the  area  of  the  space  is  a  layer  of  grayish 

•  M.  Foville  dpscril>e8  a  mwlian  commissure  for  tlie  medulla  oblongatn,  pons, 
and  cerebral  pednnrles,  which  is  composed  of  the  int«'rw<fftviii^  of  fihifs  of  oppo- 
site dides.  See  the  work  of  M.  Foville,  entitled  :  Trait/  complet  de  V Anatomic,  j^c., 
du  S^stime  Nerveux  c/r/bro-spinal,  p.  323,  1844. 
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matter,  and  numerous  vessels  penetrate  it.  This  structure  forms  the 
hinder  part  of  the  floor  of  the  third  ventricle. 

The  corpora  alhicantia  (corp.  mamillaria,  e)  are  two  small,  whit€ 
bodies,  about  the  size  of  peas,  which  are  constructed  in  greater  part  bj 
the  crura  of  the  fornix.  If  one,  say  the  right,  is  cut  across,  it  will  bt 
seen  to  contain  gray  matter.  In  front  of  them  is  the  gray  mass  of  the 
tuber  cinereum. 

The  median  eminence  of  the  tuber  cinereum  (k)  forms  part  of  the  third 
ventricle,  and  is  continuous  with  the  gray  substance  in  that  cavity.  Ir 
front  of  it  are  the  optic  tracts  and  commissure,  and  from  its  centre  projects 
the  following. 

The  iiifundthulum  (funnel)  is  a  conically-shaped  tube  which  reachei 
from  the  tuber  cinereum  to  the  upper  part  of  the  posterior  lobe  of  the 
pituitary  body.  It  consists  of  a  layer  of  gray  matter,  surrounded  by  the 
pia  mater ;  and  it  is  lined  by  the  ependyma  of  the  third  ventricle,  as  far 
as  it  is  pervious.  In  the  foetus  this  tube  is  open  between  the  third  ven- 
tricle and  the  pituitary  body,  but  in  the  adult  it  is  closed  inferiorly. 

The  pituitary  body  will  be  very  imperfectly  seen  when  it  has  been  dis- 
lodged from  its  resting-place :  therefore  it  should  be  sometimes  examined 
in  the  base  of  the  skull  by  removing  the  surrounding  bone.  Its  use  is 
unknown. 

It  is  situate  in  the  hollow  (sella  Turcica)  on  the  sphenoid  bone,  and 
consists  of  two  lobes,  anterior  and  posterior.  The  anterior  is  the  largest, 
and  is  hollowed  out  behind,  where  it  receives  the  round  posterior  lobe.  In 
the  adult  this  body  is  solid,  and  firm  in  texture  ;  but  in  the  foetus  it  is  hol- 
low, and  opens  into  the  third  ventricle  through  the  infundibulum. 

Structure,  It  is  firm  and  reddish  externally,  but  softer  and  yellowish 
internally.  In  it  are  nucleated  cells,  mixed  with  a  granular  semi-fluid 
substance ;  and  the  whole  is  contained  in  roundish  spaces,  which  are  con- 
structed by  a  stroma  of  areolar  tissue  with  bloodvessels  (Sharpey). 

Dissection,  To  see  the  lamina  cinerea  and  the  anterior  termination  of 
the  corpus  cullosum,  the  hemispheres  are  to  be  gently  separated  from  each 
other  at  the  fore  part. 

The  lamina  cinerea  (m)  is  a  thin  concave  layer  of  gray  substance, 
which  gradually  taj)ers  forwards  from  the  tuber  cinereum  to  the  anterior 
termination  of  the  corpus  callosum.  This  stratum  closes  the  anterior  part 
of  the  third  ventricle,  and  is  continuous  laterally  with  the  anterior  perfo- 
rated spot.  In  consequence  of  its  great  thinness,  this  structure  is  oflten 
broken  through  in  removing  the  brain. 

The  corpus  callosum  (/i),  bent  in  front,  is  continued  horizontally  back- 
wards in  the  longitudinal  fissure  to  the  lamina  cinerea,  and  ends  in  two 
white  narrow  bands,  the  fillets  or  ])ed uncles  of  the  corpus  callosum :  each 
band  is  continued  onwards  bv  the  side  of  the  lamina  cinerea  to  the  anterior 
perforated  spot.  To  the  anterior  bend  of  the  corpus  callosum  the  term 
knee  (genu)  is  applied,  and  to  the  prolonged  central  part  the  appellation 
rostrum  has  been  given.  Laterally  the  corpus  callosum  reaches  into  the 
frontal  lobe,  and  forms  part  of  the  floor  of  the  lateral  ventricle. 

Anterior  perforated  spot  (substantia  perforata  antica,  /)  is  a  space  neat 
the  inner  end  of  the  fissure  of  Sylvius,  which  is  situate  between  the  frontal 
and  temporo-sphenoidal  lobes  of  the  cerebrum,  and  external  to  the  optic 
tract.  On  the  inner  side  it  is  continuous  with  the  lamina  cinerea;  and 
crossing  it,  from  within  outwards,  is  the  fillet  of  the  corpus  callosum. 
This  space  is  gray  on  the  surface ;  it  corresponds  with  the  corpus  striatum 
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in  the  interior  of  the  bruin,  anil  is  perfomtetl  by  numerous  vessels  for  that 
bwly. 

Position  oftht  part.  Now  the  base  of  the  cen*brum  has  been  dissected, 
the  brain  should  be  turned  over  for  the  examination  of  the  upper  part. 
Something:  should  then  be  placed  beneath  the  front,  in  order  that  it  may 
beraiiied  to  the  same  level  as  the  back;  and  a  rolled-up  cloth  should 
loosely  encircle  the  whole,  to  sup|M)rt  the  hemispheres. 

fppER  Surface  ok  tiik  ('KitKBKrM.  On  the  up|)er  surface  the  cere- 
brum, taken  as  a  whole,  is  oval  in  fonn,  and  is  convex  in  its  outline,  in 
accurdance  with  the  sha])e  of  the  skull. 

A  median  longitudinal  jtssti re  divides  the  cerebrum  incompletely  into 
two  halves.  At  the  front  and  back  the  hemispheres  are  ([uite  separated 
by  it;  but  at  the  middle  and  under  parts  they  are  united  by  connecting 
pieces,  the  largest  of  which  is  the  white  corpus  callosum.  In  it  the  falx 
cerebri  is  lodged. 

Each  hemisphere  is  larger  in  front  than  behind.  Its  outer  surface  is 
convex;  but  the  inner  is  Hat,  and  in  contact  in  front  with  the  op|M)site 
half.  On  the  upper  as|)ect  the  surface  of  the  hemisphere  is  divided  by 
fissures  into  lobw,  and  on  the  under  as|)ect  it  is  cleft  into  two  large  pieces 
bv  the  tissure  of  Sylvius.  The  superficies  of  the  hemisphere  is  marke<l 
by  tortuous  eminences,  the  pnijections  on  it  being  named  convolutions  or 
gyri,  and  the  intervening  depressions,  sulci  or  anfractuosities.^ 

Fissures  of  the  IIemispheke.  The  larger  fissures  separate  the 
lobe»,  and  the  smaller  sulci  mark  the  extent  of  particular  convidutions. 
The  iispures  dividing  the  hemisphere  into  IoIk*s  an;  the  tlin»e  following: — 

The/«wre  of  Sylvivs  (5,  fi^.  (><))  begins  below  at  the  anterior  perfo- 
rated 8[>ot,  and  directed  out  b(>tween  the  frontal  and  temporo-sphenoidal 
lobe*,  divi<ies  into  two  parts,  anterior  and  posterior. 

The  anterior  limb,  '«S,  a-^cends  for  a  short  distance  into  the  frontal 
lol)e. 

The  |K)sterior  limb,  the  continuation  of  the  fissure,  is  directe<l  oblitpiely 
upwards  an<l  baekwurds  to  about  the  middle  of  the  outer  face  of  the  hcini- 
sphere.     At  its  rxireniity  it  is  sometimes  dividtMl  into  smaller  sulci. 

Ft$$fir*>  of  Rolando  (R^  fig.  <»()).  IJeginning  above,  about  half  way 
alonjr  the  hemisphere,  in  or  near  the  longitudinal  fissure  of  the  cerebrum, 
i I  is  prolonged  outwards  between  the  frontal  and  parietal  IoIm^s  nearly  to 
the  |)Osterior  part  of  the  Sylvian  fissure, — about  the  middle  of  that  limb. 

Tht  external  pa rieto-orripital  p'ssitre  (opposite  P  O,  fig.  (>())  begins 
in  the  median  longitudinal  fissun^  half  way  between  the  preceding  aiul  th(; 
hinder  end  of  the  hemisphere.  It  is  very  variabh;  in  extent,  being  some- 
times an  inch  long,  and  at  others  only  a  slight  indentation  ;  but  it  may  be 
always  recognized  by  its  continuity  with  the  [MTpendicular  tisuire  on  the 
inner  face  of  the  hemisphere  (fig.  <)2). 

Lobes  of  the  IlEMisriiEUK.  Kach  hemisphere  is  divided  into  five 
lobes,  which  have  the  following  luimes  and  limits  : — 

T\\Q  frontal  lobe  (Fr,  fig.  <>(>)  ft)rmK  the  anterior  half  of  the  hemisphere. 
It  is  limited  Ixdow  by  the  fissure  of  Sylvius,  *S,  and  behind  by  the  fissure 

'  In  the  following  rli*«»<Tii)tion  of  tlu»  surface  nnatoniy  of  tin*  corrbruni  I  linv** 
followed  chh'fly  tht'  arrang»'iin*nt  of  Professor  TuriHT  in  his  paper  *'()>•  tiik  ('o>- 
voLCTioxi*  OF  TUE  Htman  Ckkkkkim  ;"  ainl  to  him  I  am  in<l«'l>te<l  for  p^Tiiiissiou  to 
copy  the  wood-cuts  employed  in  illustration  of  his  puMication. 

13 
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of  Solnndo,'  R.     Its  uniler  part,  mhicli  rests  on  tlie  orbiinl  pintc,  has  been 
culled  the  orbital  lobule. 

The  parietal  lobe  [Par,  fig,  GO)  is  placed  btliind  the  preceding,  and 
reacbes  down  to  Ibc  Sylvian  fissure.  It  is  about  half  as  long  as  itie  fron- 
tal. In  tront  it  is  bounded  by  tlie  fissure  of  Rolando,  Ji,  and  bebini!  by 
the  parieto-occipilal  {P  0)-  The  upper  and  hinder  part,  close  to  lli« 
median  KsKure,  is  named  the  parietal  lobule  {5'). 

Fig.  60. 


The  oeeipital  lobe  (  Oc,  llg.  60)  constitutes  the  pointed  end  of  the  hemi- 
sphere, and  meiisurcs  about  a  fifth  of  the  whole.  In  front  it  is  separated 
from  the  parietal  lobe  by  the  parielo-occipilal  fissure  {P  0),  but  below  it 
blends  with  the  following  lobe.  It  rests  on  the  tentorium.  On  the  inner 
surface  is  a  triangular  piece,  the  occipital  lobule  (',  fig.  C2). 

The  temporo-tphenoidnl  lobe  (_T  S,  fig.  GO)  projects  into  the  middle 
fossa  of  the  base  of  the  skull.  It  is  situate  behind  the  fissure  of  Sylvius, 
and  below  the  parietal  and  occipital  lobes.  The  outer  stirface  is  in  contact 
with  the  cranium,  and  ihe  opposite  is  supported  mainly  on  Ihe  tentorium. 

The  cCT»(ra/ Me  or  the  island  of  Reil  (C,  fig.  Gl)  lies  in  the  sylvian  fis-' 
Bure,  and  is  concealed  by  the  overlapping  of  the  frontal  and  temporo-sphe- 
noidal  lobes.     On  separaliTig  those  lobes  it  will  be  seen  to  l)e  bounded  in 
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front  and  behind  by  the  limbs  of  the  Sylvinn  fiHSure,  and  externally  by  a 
deep  groove  sepnrnting  it  from  the  frontal  and  i)arietal  IoIh;s.  It  is  of  a 
trisn^ilar  form  with  the  &\yex  down. 

Convolutions  op  the  Ckrbbri'M.  In  different  brains  the  convolu- 
tion8  vary  slightly  in  form,  and  even  in  the  two  hemispheres  of  the  same 
cerebrum  they  are  not  exactly  alike  :  but  there  is  always  similarity 
enough  for  the  recognition  of  the  chief  eminences.  Eiu'h  lobe  possesses 
convolutions,  but  these  run  into  each  other  by  means  of  smaller  ^yri, 
cither  on  the  surface  of  the  brain  or  at  the  bottom  of  the  sulci ;  and  the 
gtudent  may  ex|K!irience  some  difficulty  at  first  in  defining  the  limits  of 
(^h.    It  is  in  the  smaller  gyri  that  the  greatest  variation  will  be  found. 

A.  Convolutions  ok  the  Outer  Surface.  About  the  middle  of  the 
heidi^pbere  are  two  straight  vertical  convolutions,  one  on  each  side  of  the 
tiiisure  of  Rolando,  /?,  which  will  serve  as  a  starting  point.  In  front  of 
tlio^^e  two  the  convolutions  are  longitudinal ;  and  behind  they  take  an 
oblique  direction  to  the  bmrk  of  the  brain. 

fl.  The  frontal  convolutions  (fig.  GO)  form  two  sets,  one  on  the  outer, 
the  other  on  the  under  surface  of  the  frontal  lob<» :  tliost?  on  the  outer 
a5|)ect  are  four,  viz.,  one  vertical  or  |)osterior,  and  three  longitudinal  or 
anterior,  as  follows  : — 

Tl»e  ascending  frontal  (*)  is  the  vertical,  straight  convolution,  which 
bounds  in  front  the  Rolando  tissure.  It  reaches  down  from  the  median  to 
the  sylvian  fissure  ({losterior  limb).  Along  the  anterior  border  it  is  joined 
bytlie  thn*e  frontal  convolutions  ;  and  below  it  unites  with  the  most  ante- 
rior  convolution  of  the  |)arietal  lobe  round  the  lower  end  of  the  fissure  of 
Rolando,  B, 

The  three  longitudinal  frontal  conv>o1ution$  are  much  subdivided  and 
blended,  and  are  separated  by  two  intervening  sulci.  They  are  named 
Sftperlor  ('),  middle  (*),  and  inferior  (*)  :  they  conmiiinicate  behind  by 
secondary  g}'ri  with  the  ascending  frontal  (*),  the  highest  having  often  two 
procesjit'.s ;  and  are  <Hrected  forwards  one  outside  another  to  the  anterior 
extremity  of  the  hemisphere. 

The  under  or  orbital  surface  of  the  frontal  lobe,  concave,  is  repn'sented 
in  fig.  Gl.  Near  the  inner  margin  is  a  sulcus,  the  olfactory,  lodging  the 
olfactory  nerve ;  and  intenud  to  it  is  the  h)wer  end  of  the  marginal  convo- 
lution ('7).  External  to  the  sulcus  lies  a  convolution,  which  is  pointed 
behind,  but  widened  and  subdivided  in  front,  and  incloses  smaller  gyri 
and  sulci  within  its  coil :  this  has  been  sub<livided  into  three  parts,  an 
inner  (*),  a  jwsterior  ('),  and  an  external  (•). 

If.  The  parietal  convolutions  (fig.  GO),  like  the  outer  frontal,  are  four  in 
numlHjr;  an  anterior,  or  ascending,  which  is  vertical  along  the  fissure  of 
Rolando,  and  three  directed  back  from  it. 

The  ascending  parietal  (*),  narrow  and  straight,  limits  Ix^hind  the  fi«*sure 

o'  Rolando,  and  reaches  from   the  middle   line  to  the  hinder  limb  of  the 

^>ylvian  fissure,  S.     AUivt*,  it  runs  into  the  parietal  lobule,*' ;  and  below, 

'U^ins  the  ascending  frontal  round  the  lower  end  of  the  fissure  of  Rolando. 

^hiiid  it  is  separated  from  the  other  gyri  of  the  juirietal  lobe  by  a  siiclus, 

•  *    • 

T^U^i  parietal  lobule  (*')  api)ears  to  be  an  api>endage  to  the  nppor  end  of 

TVje  intrajwriftal  suIcua  (/  I\  fig.  (}0,  Turner),  is  platMnl  bHworn  tin*  aso<Mulin«; 
I^rit^tal  and  the  supra-niarginul  convolution,  A,  AIh)v««,  it  is  <lin*ct«Ml  hack  near 
the  lipptT  part  of  tlie  hemispliero,  sej)arutiug  tlie  parietal  lobule  (')')  and  the 
*upr«.-niarginal  convolution,  A, 
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tlie  ascending  convolution,  and  in  conlinued  back  along  Ili«  nppcr  margin 
of  the  hemispherfngfarae  llie  parielo-occijiiliil  fissure.  Subdivided  on  tli« 
surface  into  Iwo  cliief  parts  it  is  joined  beliind  to  the  occipital  lobe  by  tlie 
small  annectanl  gyrus  (a).  To  its  outer  side  lies  the  upper  part  of  ttie 
intraparietal  sulcus  ;  and  here  it  joins  usually  the  following  convolution,  A. 
The  tupra-marginal  convolution  A,  lying  outside  and  below  the  preced- 
ing, is  interposed  between  the  intra(mrietul  sulcus,  /  P,  and  the  Sylvian 
fissure  (outer  end).  Variable  in  shape  it  joins,  below,  the  ascending 
jiarietal  convolution  (') ;  it  may  communicate  above  with  the  pnrielal 
lobule,  and  behind  with  the  following. 

The  angular  eonvo/iition  ('),  very  complicated  and  not  wHI  defined,  is 

placed  at  the  extremity  of  the  binder  limb  of  the  Sylvian  fiesurv,  and  is 

composed  of  two  or   three  pieces 

Pig.  ei.  Above   it  \»   the   parietal    lobule ; 

and  below,  the  tem[>oro-Bphenoidal 

>C^      N -,  _  lobe  which  it  joins.     In  front  Ilea 

f/  ■>     \      ^^  the     supra -marginal     convolution ; 

and  behind,  the  occipital  lobe,  with 

which  it  blends  by  the  small  annect- 

ant  gyrus  (6). 

c.  The  occipital  convotvtioni  (fig. 
CO)  are  small  and  very  mucli  di- 
vided, so  that  their  outline  is  un- 
certain. They  are  three  in  number, 
tying  one  above  another,  and  sepa- 
rated by  sulci,  something  like  the 
fi'ontal  gyri  at  the  opposite  end  of 
the  hemisphere. 

The  upper  ("),  forming  part  of 
the  margin  of  ihe  longitudinal  fis- 
sure,' receives  an  anneclant  gyrus 
from  the  parietal  lobule. 

The  middle  ("),  crosding  out- 
wards the  tiemis]>here,  has  two  an- 
nectant  gyri  to  other  convtJutionsi 
one  (b)  joining  it  above  to  the  an- 
gular convolution,  and  another  (c) 
[iftssing  to  Ihe  middle  temporo- 
sphenoidal  convolution. 

The  inferior  {")  occupies  the  tip 
of  the  hemisphere  between  the  up- 
per and    under  surfaces.     At    the 
i.  inurnii'  iDd  inner  end  it  is  continuous  with  the 

fl!  Giitraii  oTbtui  conToiution.  Upper  gyrus  i  and  at  the  outer  end 

potierior;  with  the  inferior  lemporo-sphenoi- 

1!.  Miriiiiiii  conMintioB  of  ibe  bemijphere.        dal  convolution  (')  by  80  annectant 
gyrus  (d). 
d.  The  temporo-sphmoidal  convolatlom  (fig,  CO),  three  in  number,  run 
from  above  down,  and  are  separated  from  one  another  by  two  sulci. 

The  superior  (')  bounds  posteriorly  the  liorizonlal  limb  of  the  Sylvian 
fissure.  At  the  upper  end  it  is  connected  by  a  gyrus  with  the  angular 
convolution. 

The  middle  (')  is  separated  from  the  first  by  the  parallel   sulcus  (P). 


•nd  of  Rail  or  iri?(l 
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Above,  It  blends  commonly  with  the  angular  convolution,  and  is  connected 
to  the  middle  occi[>ital  convohition  by  an  annectant  «jyru*  (r). 

The  inferior  (•),  less  well  marked  than  the  other  two,  forms  part  aUo 
of  the  inner  surface  of  the  tem)>oro-sphenoidal  IoIk).  By  the  upper  end 
it  is  united  to  the  third  occipital  convolution  by  an  annectant  gyrus  (d). 

The  parallel  sulcus  (P,  fig.  GO),  named  from  its  ))Osition  to  the  Sylvian 
iis»ure,  extends  from  the  lower  end  of  the  tem{K)ro-8phenoidal  lobe  to  the 
anguUr  convolution. 

e.  The  convolutions  of  the  central  lobe  f  (7,  fig.  01),  about  six  in  number, 

are  straight  for  the  most  imrt,  and  an^  seimrated  liy  shallow  sulci :    they 

are  directed  upwards  from  a|)ex  to  base  of  the  lobe.     The  f)08terior  gyri 

are  the  longest  and  broadest,  and  the  anterior  joins  the  convolution  of  the 

under  surface  of  the  orbital  lobule. 

B.  The  CONVOLUTIONS  ON  TiiK  INNER  SURFACE  of  the  hemisphere 
(fig.  62)  are  generally  well  defined  ;  but  some  being  so  long  as  to  reach 
beyond  the  extent  of  a  lobe,  the  arrangement  of  them  in  lobes  cannot  be 
followed,  as  on  the  exterior. 

J}i$tectton.  Without  the  uw,  of  a  separate  hardened  hemisphere,  the 
parts  now  to  be  described  will  not  ha  seen  satisfactorily.  If  the  student 
possesses  only  one  brain,  he  may  bring  into  view  much  of  the  inner  sur- 
face by  cutting  of  the  left  hemisphere  as  low  as  the  white  corpus  callosuni 
in  the  median  fissure. 

Qfnvolutton  of  the  corpus  callosnm,  gyrus  fornicatus  ("),  is  long  and 
simple,  and  arches  round  the  l)ody  from  which  it  tiikes  its  name.  Bt^gin- 
ning  at  the  base  of  the  brain  in  the  anterior  pt^fonited  spot,  it  1>ends 
backwards  in  contact  with  the  corpus  callosuni  (Oi/),  and  below  the  back 
of  that  body  blends  by  a  narrowed  part  with  the  uncinate  convolution  (*'*) 
of  the  t«*m|K>ro-splienoidal  lobe.  AnttTJorly  a  sulcus  separates  it  from  the 
following  convolution  ;  and  smaller  gyri  often  connect  the  two  across  that 
sulciiis. 

The  marginal  convohition  (")  is  named  from  its  |M)siti()n  on  tin*  edge  of 
the  median  fissure.  Its  extent  is  nitiier  more  than  half  the  length  of  the 
hemisphere,  for  it  begins  in  front  at  the  anterior  perforat^'d  spot,  and  ter- 
minates near  the  back  of  the  corpus  callosuni,  just  behind  the  fissun*  of 
Rolando.  It  is  much  subdivided  both  internally  and  externiilly;  and  on 
the  under  |M4rt  of  the  frontal  lobe  (tig.  Ol)  it  lies  internal  to  the  olfactory 
sulcus.  Between  it  and  the  preceding  convolution  is  situate  the  calloso- 
marginal  sulcus  (/)  which  marks  its  hinder  limit. 

The  calloso-manjinal  sulcus  (/,  Huxley),  designated  from  its  situation, 
bepns  in  front  below  the  corpus  callosuni,  and  ends  behind,  near  the  back 
of  the  same  lK)dy,  by  ascending  to  the  edge  of  the  hennsphere.  Smaller 
g}Ti  uniting  the  two  lH)unding  convolutions,  frecjuently  interrupt  it,  and 
secondary  sulci  are  prolonged  from  it  into  the  same  convolutions. 

TVi^  quadrilateral  lohulf  {^^)  reaches  fnmi  the  marginal  convolution  in 
front  to  the  {Mirieto-oceipital  fissure  behind.  It  is  nuieh  divided  by  sulci, 
and  projects  above  to  the  edge  of  the  hemisphere  ;  it  joins  below  the  gyrus 
fornicatus. 

The  oceipitat  lobule.  (**)  is  triangular  in  sha|)e,  with  the  base  upwards, 
at  the  margin  of  the  hemisphere.  Measuring  about  an  inch  and  a  half 
in  depth,  it  lie^  between  the  internal  parieto-oceipital  fissure,  Pf),  and  the 
calcjirine  sulcus  (/).  Sidci  running  from  apex  to  base  divide  it  into  four 
or  five  narrow  convolutions. 
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Internal  perpendiev/ar  or  parirto-oceipital  fitiure  (PO,  fig.  C2)  oepa- 
ratea  llie  two  preceding  tobiiles.  Continuous  with  the  external  figure  of 
tlie  same  name,  it  o|ieus  below  into  the  following. 

Tlie  calcariae  t'llcut  I,  (Huxley)  is  direeled  across  the  back  of  the 
hemisphere  below  the  level  of  the  corims  callosum,  and  ends  in  front  nt 
the  gyrus  foniicatus  ("),  whose  hinder  limit  it  marks.     It  receives  above 

Fig.  6^ 


the  internal  perpendicular  fissure ;  and  it  sinlis  into  the  posterior  romu  cf 
the  lateral  ventricle,  forming  the  eminence  of  the  hippocampus  minur. 

Internal  temporo-ip/ienoi'dal  contolidion*  (tig.  G2)  are  two  in  numt>er, 
viz.,  the  uncinate  and  dentate,  and  occupy  the  tentorial  surface  of  the 
hemisphere. 

The  uncinate  or  Mpporampal  convolution  {'*)  ia  prolonged  from  llie 
posterior  end  of  the  hemisphere  nearly  tn  the  lip  of  the  temporo-sphenoidal 
lobe.  It  is  somewhat  narrowed  in  the  niiddln,  where  the  gyrus  IbrnienluB 
blends  with  it ;  and  is  enhirired  at  each  end,  especUlly  at  the  poeterior 
where  it  is  subdividt'd  by  sulci.  Below  it  is  a  long  curved  sulcus,  tUa 
collateral (ti);  and  above  it  are  the  calcurine(^,  and  the  dentate  sul- 
cus ('«)■  Fi^m  the  anterior  extnmiily  a  narrow  \>att  (*',  uncus)  id  pro- 
tonj^d  back  tor  half  an  inch  on  the  inner  side,  like  a  hook. 

Below  the  uncinate  convolution  is  part  of  the  inferior  tem|)oro-Bphe- 
noidol  convolution  (•),  before  descrilwil,  which  forms  the  lower  edge  of 
the  temporo-sphenoidol  lobe,  appearing  more  lately  on  the  inner  than 
on  the  outer  face. 

The  collateral  shIois  n,  (Iluxley)  courses  alon^  the  lower  border  of  the 
uncinate  convolution;  it  projects  into  the  inferior  conm  of  the  lateral 
ventricle,  und  gives  rise  to  the  prominence  of  the  eminentiu  collaterulia. 
Secondary  sulci  emanate  from   it,  and  it  is  often  interrupted  by  croaa 

gyi. 

Tlie  dentate  sulciit  m,  (Iluxh-y)  is  the  deep  groove  at  the  upper  edge  of 
the  uncinate  convolution  ('*),  and  corresjionds  with  the  prominence  ui'  the 
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cesses  or  crura,  which  will  be  afterwards  followed  to  the  corjyora  alhicantia 
and  the  optic  thalami  (p.  208). 

If  the  fomiix  be  cut  across  near  its  front,  the  foramen  of  Monro  will  be 
opened,  and  the  descending  anterior  pillars  will  he  seen  (fig.  ()4).     "Wlu^n 
the  posterior  \wn  is  raised,  it  will  be  found  to  be  sup|K)rt(?d  on  a  process 
of  the  pia  mater,  named  velum  inter|>ositum.     And  near  its  base  (on  the 
under  as|)ect)  bi*tween  the  two  offsets  of  the  tieniie  hip]K>campi,  is  a  trian- 
gular surface,  which  is  marked  by  transverse  lines  :  the  part  which  is  so 
defined  has  been  called  the  lyra  (fig.  04). 

The  fornix  may  be  described  as  consisting  of  two  bands,  right  and  left, 
irhich  are  united  for  a  certain  distance  in  the  central  |mrt  or  body.     Ac- 
cording to  this  view  each  band,  commencing  in  the  optic  thalamus,  passes 
over  the  foramen  of  Monro,  and  after  forming  the  bo<ly  of  the  fornix,  is 
continued  as  a  distinct  piece  to  the  uncinate  convolution. 

The  foramen  of  Monro  is  the  inter\'al  beneath  the  anterior  part  of  the 
fornix,  which  0|)ens  on  each  side  by  a  slit  between  the  edge  of  the  fornix 
and  the  optic  thalamus.  In  it  the  plexus  choroideg  lies;  and  through  it 
the  lateral  ventricles  communicate  with  one  another  and  with  the  tliinl 
ventricle. 

Fl<h)R  of  the  Lateral  Vestuicle. — The  student  may  leave  un- 
touched, for  the  present,  the  membrane  on  which  the  fornix  rests;  and 
proceed  to  examine,  on  the  right  side,  the  ditlerent  bodies  which  have 
been  enumerated  as  constituting  tlie  floor  of  the  lateral  ventricle. 

The  corpus  striatum  (su|)erior  ganglion  of  the  cerebrum)  (fig.  (53,  e)  is 
the  large  gray  body  in  the  front  of  the  lateral  ventricle.  It  is  placed  oj)- 
posite  the  island  of  Reil  in  the  fissure  of  Sylvius;  and  it  has  received  its 
name  from  the  striated  ap|K'arance  of  a  vertical  section. 

Dimction,  To  see  the  composition  of  the  corpus  striatum,  the  student 
should  slice  ofT*  obliquely  the  upper  and  outer  part  until  certiiin  white 
tibn's  crossing  it  obliipiely  from  within  outwards  are  reached.  The  knife 
phould  then  be  carried  through  this  layer  of  white  fibres  until  another 
roussofgniy  substance,  similar  to  the  first,  is  arrived  at. 

The  striate  body  is  a  pyrifonn  mass  of  gray  nuitter  of  eonsidenible 
thickness,  which  is  surrounded  by  the  white  substance  of  the  hemisphere, 
except  where  it  projects  into  the  lateral  ventricle.  Its  position  is  oldiijue 
with  respt*et  to  the  ini<Idle  line  of  the  brain,  for  the  anterior  part  is  n<*ar 
the  septum  of  the  \entricles,  whilst  the  posterior  is  external  to  the  optic 
tldjimuH.  \\y  means  of  the  incision  in  the  corjnis  striatum,  white  fibres 
cun  Iki  seen  to  be  directed  through  it  in  sucli  a  way  ha  to  divichj  the  gniy 
matter  into  two  )»arts,  one  Inking  situate  in  the  ventricle  (intni-ventrieular) 
above  the  white  fibn»s,  and  the  other  outside  the  ventricular  sj)aee  (extra- 
ventricular),  below  these  fibres. 

The  intra-rentricHlar  piece  (nucleus  caudatiis)  is  shaped  like  a  kite, 
and  projects  into  the  fl(K)r  of  the  ventriele.  The  end,  <lirected  forwards, 
is  large  and  rounded;  whilst  the  opposite  end  is  thin  and  pointed,  and  is 
continued  backwards,  outside  the  optic  thalamus,  to  the  roof  of  the  de- 
wending  cornu  of  the  lateml  ventricle.  Numerous  veins  cover  this  part 
of  the  corpus  striatum. 

The  extra' ventricular  part  (nucleus  lenticularis)  will  be  Ix^tter  seen, 
afterwards,  by  sections  made  from  the  outer  sid(*  or  from  below.  It  is 
oval  in  form,  but  d(M»s  not  reach  so  far  back  jis  the  other,  and  is  bounded 
inferiorly  by  a  white  capsule;  through  it  the  anterior  commissure  of  the 
brain  passes  very  oblitpiely,  as  a  subsecpient  dissection  will  show. 
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The  tisnia  semicircnlaris  (fig.  63, /*)  is  a  thin  and  narrow  white  band 
of  lon<ritudinal  fibres,  which  lies  between  the  corpus  striatum  and  the  optic 
thnhimus.  In  front  this  band  becomes  broader  and  joins  the  pillar  of  the 
fornix;  and  behind  it  is  continued,  along  with  the  |M)inted  end  of  the  cor- 
pus striatum,  into  the  white  substance  of  the  roof  of  the  descending  comu 
of  the  lateral  ventricle.  Superficial  to  the  anterior  part  of  the  toinia  is  a 
yellowish  semi-transparent  layer  (lamina  cornea);  and  beneath  this  pass 
some  small  veins  from  the  corpus  striatum,  in  their  course  to  the  veins  of 
Galen. 

The  optic  thalamus  is  only  partly  laid  bare  in  this  stage  of  the  dissec- 
tion, and  its  examination  may  be  omitted  till  the  third  ventricle  has  been 
learnt. 

The  hippocampus  minor  (calcar  avis)  restimbles  a  cock's  spur  (^^. 
03,  i),  as  it  lies  in  the  posterior  comu  of  the  ventricle.  It  is  pointed  at 
its  jK)sterior  exti*emity,  and  is  covered  on  the  free  surface  by  a  medullary 
layer  continuous  with  the  corpus  callosum.  "When  it  is  cut  across  a  gniy 
stratum  will  be  found  beneath  the  white;  and  the  eminence  itself  will  be 
seen  to  be  produced  by  the  extension  inwards  of  the  calcarine  sulcus  at 
the  inner  surface  of  the  hemisphere  (p.  198). 

The  hippocampus  major  (fig.  63,  /)  is  the  curved  projection  in  the 
floor  of  the  descending  cornu  of  the  lateral  ventricle.  Convex  on  the 
surface  that  looks  to  the  cavity,  this  body  is  curved  in  the  same  direction 
jis  tiie  cornu,  and  has  its  concavity  turned  inwards.  The  anterior  ex- 
tremity is  the  largest,  and  presents  two  or  three  indentations,  which  give 
it  the  appearance  of  the  foot  of  a  feline  animal ;  it  is  named  pes  hippo- 
cam[)i. 

All  along  the  inner  or  concave  margin  is  the  small  band  or  ta?nia  (d) 
that  is  prolonged  from  the  fornix;  it  ends  below  by  joining  the  small 
recurved  j>art  of  the  uncinate  convolution. 

Dissection,  To  examine  more  fully  the  hippocampus,  the  parts  of  the 
cor))Us  callosum  and  fornix,  which  remain  in  the  middle  line,  should  be 
divided  longitudinally,  and  the  posterior  part  of  the  right  hemisphere 
should  be  drawn  away  from  the  rest  of  the  brain.  When  the  pia  mater 
has  been  removed  from  the  inner  side  of  the  hippocampus,  and  this  pro- 
jection hsis  been  cut  across,  its  structure  will  be  manifest. 

The  hippocampus  is  covered  on  the  ventricular  surface  by  a  medullary 
layer,  with  which  the  taenia  or  the  band  of  the  fornix  blends.  On  its 
opposite  surface  is  the  hollow  of  the  dentate  sulcus  on  the  exterior  of  the 
brain,  which  is  filled  with  gray  substance.  Along  the  free  margin  of  the 
hippocampus  the  gray  matter  projects  in  the  form  of  a  notched  ridge,  the 
lamina  dentata:  this  is  external  to  the  cavity  of  the  ventricle,  beneath 
the  taenia,  and  has  been  named  the  dentate  convolution  (p.  199). 

Transverse  fissure  of  the  cerebrum.  By  dniwing  the  separated  right 
hemisphere  away  from  the  cms  cerebri  and  the  optic  thalamus,  and  re- 
placing it,  the  dissector  will  comprehend  the  position,  and  the  boundaries 
of  the  great  cleft  at  the  posterior  part  of  the  brain. 

This  fissure  lies  beneath  the  fornix,  and  opens  into  the  lateral  ventricle, 
on  each  side,  along  the  edge  of  the  fornix,  from  the  foramen  of  Monro  to 
the  extremity  of  the  descending  cornu.  The  part  of  the  slit  entering  the 
lateral  ventricle  is  l)ounded  by  the  edge  of  the  fornix  on  the  one  side,  and 
by  the  optic  thalamus  and  crus  cerebri  on  the  other.  A  piece  of  pia  inater 
projects  into  the  transverse  fissure,  forming  a  horizontal  central  piece, 
velum  interpositum,  beneath   the  fornix  (fig.  64,  «),  and  thinner  lateral 
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ptKes  villi  temiinn]  rriiiges  i 
through  nhich  the  mfmbrane  < 
Mruclure  of  timt  CRvily  t>i-ing  o 


I  tlie  Inllpr  vpnlricles  (./").  Biit  ihe  slit 
il<^rs  the  vrntrii'lc  is  i-limcd  by  the  lining 
minueil  on  tlie  intruded  irftrt. 


Pasts  in  the  Middle  Line  of  Ckreiirim.  Tlie  Mudent  is  now  lo 
remrn  lo  the  exnminulion  of  the  juirtfl  in  tiiu  eeiilru  of  the  hniin,  viz.,  the 
fold  of  pin  mRler  and  its  vessels,  with  ilie  third  veiilriule.  At  (he  anme 
lime   tlie  optic  thnlamus  in  to  be  seen. 

Tlie  rWi/M  inttrpoiitttm  (lig.  04,  g)  is  the  eenlml  ]>nrt  of  the  fold  of 
P'»  Tnater  enteiing  the  great  tmiwverse  fijistire.  Trinnguhir  in  8lift])e,  it 
l"w  tlie  »»me  exlf;nt  M  llie  iKidy  of  llie  fornix,  iiml  rent-lies  in  I'ront  to  rlie 
foremen  of  Monro.  Tlie  upper  surface  is  in  rontHCI  willi  the  fornix,  lo 
*''idi  ii  supplies  vessels.  And  llie  loner  snrfnee,  hioking  to  ilie  tliird 
J^'^tricle,  eoverd  the  pineal  iKidy,  and  a  part  of  eneli  optic  tlialainns  :  nii- 
<>^'~iieath  itinthemidille)inear«tlietwoclioniidplextisf#ot  ilictliiid  ven- 
'i^clc    Along  each  side  i»  another  vascular  roll  of  the  meinbrune  (ehoroid 

1*he  choroid pleiris  of  the  laii-ral  ventrirle  (ti;;.  (i4,/)  is  the  red,  some- 
*'»*».[  roumled,  and  fringed  margin  of  the  pieee  of  piu  niuler  in  the  inte- 
'^^^^  of  the  laleral  venlriclei  which  ezlemld  Irani  the  I'orunieii  of  Mouro  to 
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Tlie  tania  semicircnlaris  (fig.  63,,/*)  is  a  thin  and  narrow  white  band 
of  lon^ritudinal  fibres,  which  lies  between  the  corpus  striatum  and  the  optic 
thalamus.  In  front  this  band  becomes  broader  and  joins  the  pilhir  of  the 
fornix;  and  behind  it  is  continued,  ah)ng  with  the  [lointed  end  of  the  cor- 
pus striatum,  into  the  white  substance  of  the  roof  of  the  descending  comu 
of  the  lateral  ventricle.  Superficial  to  the  anterior  part  of  the  taenia  is  a 
yellowish  semi-transparent  layer  (lamina  cornea) ;  and  beneath  this  pjiss 
some  small  veins  from  the  corpus  striatum,  in  their  course  to  the  veins  of 
Galen. 

The  optic  thalamus  is  only  partly  laid  bare  in  this  stage  of  the  dissec- 
tion, and  its  examination  may  be  omitted  till  the  third  ventricle  has  been 
learnt. 

The  hippocampus  minor  (calcar  avis)  resembles  a  cock's  spur  (^g. 
03,  /),  as  it  lies  in  the  posterior  comu  of  the  ventricle.  It  is  pointed  at 
its  posterior  extivmity,  and  is  covered  on  the  free  surface  by  a  medullary 
layer  continuous  with  the  corpus  callosum.  When  it  is  cut  across  a  gniy 
stratum  will  be  found  beneath  the  white;  and  the  eminence  itself  will  be 
seen  to  be  produced  by  the  extension  inwards  of  the  calcarine  sulcus  at 
the  inner  surface  of  the  hemisphere  (p.  198). 

The  hippocampus  major  (fig.  63,  /)  is  the  curved  projection  in  the 
floor  of  the  descending  cornu  of  the  latenil  ventricle.  Convex  on  the 
surface  that  looks  to  the  cavity,  this  body  is  curved  in  the  same  direction 
as  the  comu,  and  has  its  concavity  turned  inwards.  The  anterior  ex- 
tremity is  tlie  largest,  and  presents  two  or  three  indentations,  which  give 
it  the  appearance  of  the  foot  of  a  feline  animal ;  it  is  named  pes  hip[K)- 
campi. 

All  along  the  inner  or  concave  margin  is  the  small  band  or  taenia  (d) 
that  is  prolonged  from  the  fornix;  it  ends  below  by  joining  the  small 
recurved  part  of  the  uncinate  convolution. 

Dissection.  To  examine  more  fully  the  hippocampus,  the  parts  of  the 
corpus  callosum  and  fornix,  which  remain  in  the  middle  line,  should  be 
divided  longitudinally,  and  the  posterior  part  of  the  right  hemisphere 
should  be  drawn  away  from  the  rest  of  the  brain.  When  the  pia  mater 
luis  been  removed  from  the  inner  side  of  the  hip{K)campus,  and  this  pro- 
jection hjis  been  cut  across,  its  structure  will  be  manifest. 

The  hippocampus  is  covered  on  the  ventricular  surface  by  a  medullary 
layer,  with  which  the  taenia  or  the  band  of  the  fornix  blends.  On  its 
opposite  surface  is  the  hollow  of  the  dentate  sulcus  on  the  exterior  of  the 
brain,  which  is  filled  with  gray  substance.  Along  the  free  margin  of  the 
hippocampus  the  gray  matter  projects  in  the  form  of  a  notched  ridge,  the 
lamina  dentata:  this  is  external  to  the  cavity  of  the  ventricle,  beneath 
the  taenia,  and  has  been  named  the  dentate  convolution  (p.  199). 

Transverse  Jissure  of  the  cerebrum.  By  drawing  the  separated  right 
hemisphere  away  from  the  cms  cerebri  and  the  optic  thalamus,  and  re- 
placing it,  the  dissector  will  comprehend  the  position,  and  the  boundaries 
of  the  great  cleft  at  the  posterior  ])art  of  the  brain. 

This  fissure  lies  beneath  the  fornix,  and  opens  into  the  lateral  ventricle, 
on  each  side,  along  the  edge  of  the  fornix,  from  the  foramen  of  Monro  to 
the  extremity  of  the  descending  comu.  The  part  of  the  slit  entering  the 
lateral  ventricle  is  bounded  by  the  edge  of  the  fornix  on  the  one  side,  and 
by  the  optic  thalamus  and  cms  cerebri  on  the  other.  A  piece  of  pia  mater 
projects  into  the  transverse  fissure,  forming  a  horizontal  central  piece, 
velum  interpositum,  beneath  the  fornix  (fig.  G4,  '),  and  thinner  lateral 


VELUM    INTERP08ITUM. 


piecn  *itli  terminnl  fringes  in  tlie  Intter  vcnlricles  (_/*).  Itut  tliL*  slit 
through  itliieh  the  mi-inUrane  eniere  the  ventritle  is  tloscd  by  llie  lining 
stniciure  of  thai  <:Hvity  being  cuntinued  on  the  intruded  |i(irt. 


Parts  ik  the  Middlk  Lise  of  Ckrf.hrim.  Tlie  student  is  now  lo 
return  lo  (he  extiminulion  of  the  |iartB  in  ihe  centre  ol  the  bruin,  viz..  the 
fold  of  pis  mater  and  its  resseJit,  with  the  tiiird  ventricle.  At  tlie  wime 
time  the  optic  thalamus  is  to  be  seen. 

There/ant  xRterpotitum  (fig,  ti4,  g)  ix  the  central  [inrt  of  the  fold  of 
pia  maier  entering  Ihe  great  transverse  tis!<ure.  Triannulnr  in  shajiv,  it 
has  the  Nime  extent  an  iho  body  of  the  fornix,  iinil  reiichi-s  in  front  lo  iho 
fomrnen  of  Monro,  The  upper  siiriace  is  in  contact  with  tliu  fornix,  to 
which  it  supplies  vessels.  And  the  luwer  surface,  looking  to  the  tliiril 
veotricie,  covers  the  pineal  Itody,  and  a  part  of  each  optic  thalamus  i  un- 
derneath it  in  the  middle  line  are  the  two  choroid  plexuses  ot  the  tliiid  ven- 
tncle.  Along  each  side  is  another  vascular  roll  of  the  membrane  (choroid 
plexus). 

t^ha  choroid  pkxui  of  the  lateral  ventriele  (tiji.  04,/)  is  the  red,  some- 
wl'at  rounded,  and  fringed  margin  of  the  piece  of  pia  mater  in  the  inle- 
nor  of  the  lateral  ventricle,  whieh  extends  fi'om  the  fonimen  of  Monro  to 
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the  extremity  of  the  de6cendin<]^  comu.  Its  lower  end  is  larger  than  the 
upper.  On  its  surface  the  choroid  plexus  is  villous  ;  and  the  villi,  minutely 
subdivided,  are  covered  by  flattened  nucleated  epithelium,  with  the  fat 
gmnules  and  pigment  in  the  cells.^ 

Vessels  of  the  velum.  Small  arteries  have  been  already  traced  to  the 
velum  and  the  choroid  plexus  from  the  cerebral  and  cerebellar  arteries  (p, 
173)  :  they  are  three  on  each  side,  and  supply  the  surrounding  cerebral 
substance.  The  veins  of  the  choroid  plexus  receive  branches  from  the 
ventricle,  and  end  in  the  following. 

Veins  of  Galen.  Along  the  centre  of  the  velum  are  placed  two  large 
veins  with  this  name ;  they  begin  at  the  foramen  of  Monro,  by  the  union 
of  branches  from  tlie  corpus  striatum  and  the  choroid  plexus.  Lying  side 
by  side  in  the  membrane  they  are  usually  united  into  one  at  the  jiosterior 
part  of  the  velum ;  and  by  this  they  join  the  straight  sinus. 

Dissection,  When  the  velum  interpositum  has  been  raised  and  thrown 
backwards,  the  third  ventricle  will  be  visible  (^g,  68).  In  reflecting  the 
piece  of  pia  mater  the  student  must  be  careful  behind  of  the  pineal  body 
{^),  which  would  otherwise  be  detached,  as  it  is  surrounded  by  the  mem- 
brane. On  the  under  surface  of  the  velum  are  the  choroid  plexuses  of  the 
third  ventricle. 

The  choroid  plexuses  of  the  third  ventricle  are  two  •  short  and  narrow 
fringed  bodies  beneath  the  velum,  which  resemble  the  like  parts  in  the 
lateral  ventricle. 

The  third  ventricle  is  in  the  interval  between  the  optic  thalami  {^^. 
68).  Its  situation  is  in  the  middle  line  of  the  cerebrum,  below  the  level 
of  the  other  ventricles  with  which  it  communicates ;  and  it  reaches  to  the 
base  of  the  brain.  It«  boundaries  and  communications  are  the  follow- 
ing :— 

The  roof  is  formed  by  the  velum  interpositum  and  the  fornix.  The 
floor  is  very  oblique  from  behind  forwards,  so  that  the  depth  of  the  cavity 
is  about  an  inch  in  front  and  half  an  inch  behind :  it  corresponds  with 
the  parts  at  the  base  of  the  brain,  which  lie  between  the  crura  cerebri  and 
the  median  Assure  (flg.  59),  viz.,  locus  perfbratus,  coq>ora  albicantia,  tuber 
cinereum,  commissure  of  the  optic  nerves,  and  lamina  cinerea.  On  the 
sides  of  the  cavity  are  situate  the  optic  thalami  (Jb).  In  front  of  the  space 
are  the  descending  pillars  of  the  fornix,  with  the  anterior  commissure  of 
the  cerebrum  (c)  in  the  interval  between  them.  Behind  are  the  posterior 
commissure  (c)  and  the  pineal  body  {g).  Crossing  the  centre  of  the  ven- 
tricle, from  one  optic  thalamus  to  another,  is  a  band  of  gray  matter — the 
soft  commissure  {d). 

This  space  communicates  with  the  other  ventricles  of  the  brain  in  the 
following  way: — In  front  it  joins  each  lateral  ventricle  through  the  fora- 
men of  Monro  ;  and  in  the  fwtus  it  0[>ens  into  the  fifth  ventricle.  Behind 
is  a  passage  beneath  the  posterior  commissure  into  the  fourth  ventricle, 
which  is  named  aqueduct  of  Sylvius.  At  the  lower  part,  in  front,  there 
is  a  depression  opposite  the  infundibulum  (iter  ad  infundibulum). 

The  lining  of  tlie  ventricle  (ei^ndyma)  is  continued  into  the  neighbor- 
ing cavities  through  the  different  apertures  of  communication,  and  closes 
the  iter  ad  infundibulum. 

Gray  matter  of  the  ventricle,  A  stratum  of  gray  matter  covers  most 
of  the  surface  of  the  ventricle.     At  the  lower  part  of  each  optic  thalamus 

1  Particles  of  brain  Band,  like  that  in  the  pineal  body,  are  sometimes  present 
in  the  choroid  plexus. 
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it  envelops  the  crus  of  the  fornix,  and  ascendn  to  the  septum  hicidum  ; 
and  in  the  floor  of  the  cavity  it  exists  in  ubunchince,  entering  into  tlie 
corpora  albican tia.  In  the  middle  of  the  space  it  reaches  from  side  to  side, 
and  forms  the  sojl  commissfire  (d). 

The  anterior  commistvre  of  the  cerebrum  (f)  is  a  round  bundle  of  white 
fibred  about  as  large  as  a  crow-quill,  which  passes  through  both  cor[»ora 
striata,  and  connects  the  opposite  hemispheres.  To  see  it  in  one-half  of 
its  extent,  the  following  dissection  should  be  made  : — 

I^iiHctioH,  On  the  side  on  which  the  corpus  striatum  has  l>een  cut  into, 
the  commissure  is  to  be  followed  into  the  interior  of  that  body,  by  scraping 
aira/ the  intraventricular  gray  matter  with  the  handle  of  the  scal[)el.  The 
commissure  may  be  seer,  then  to  perforate  below  the  white  Hbres  of  the 
corpus  striatum ;  and  it  should  be  followed  through  the  extraventricular 
mass  of  gray  matter  of  the  same  body. 

The  anterior  commissure  is  free  in  the  middle  line  for  about  the  eighth 
of  an  inch,  where  it  lies  before  the  pillars  of  the  fornix.  Laterally  it  per- 
forates the  corpus  striatum,  passing  in  succession  through  the  intraven- 
tricular gray  mass,  the  white  fibres,  and  the  extra  gmy  ventricular  gray 
mass.  Lastly,  the  commissure  pierces  the  white  layer  bounding  externally 
the  corpus  striatum,  and  spreads  in  the  hemisphere  over  the  inferior  cornu 
of  the  lateral  ventricle  communicating  with  the  temporo-sphenoidal  and 
central  lobes. 

The  posterior  commissure  of  the  cerebrum  (e)  is  smaller  than  the  ante- 
rior, and  is  placed  above  the  passage  into  the  fourth  ventricle.  Latenilly 
it  enters  the  substance  of  the  optic  thalamus ;  and  pierces  this  body  to  end 
in  the  hemisphere. 

The  connections  of  the  thalamus  opticus  (inferior  ganglion  of  the  cere- 
brum) {h)  will  be  best  seen  on  the  side  on  which  the  inferior  cornu  of  the 
kteral  ventricle  has  been  o()ened.  It  has  the  form  of  a  cube,  and  bounib 
the  lateral  and  third  ventricles. 

The  up|)er  surface  projects  in  the  floor  of  the  lateral  ventricle,  and  is 
marked  in  front  by  a  prominence — anterior  tubercle,  near  the  tienia  semi- 
circularis.  The  under  surface  forms  part  of  the  roof  of  the  inferior  cornu 
of  tlie  lateral  ventricle,  and  into  it  the  crus  cerebri  is  inserted. 

By  its  inner  side  it  enters  into  the  third  ventricle  ;  and  along  the  upper 
part  lies  the  ()eduncle  of  the  pineal  bo<ly.     On  the  outer  side  are  the  cor 
pu8  Htriatuni,  the  tienia  semicircularis,  and  the  substance  of  the  hemisphere. 

The  anterior  end  looks  to  the  foramen  of  Monro.  And  the  posterior 
part,  which  is  free  in  the  inferior  cornu  of  the  lateral  ventricle,  presents 
inferiorly  two  small  roundish  tub«'rcles,  which  are  placed  one  outside  and 
the  other  inside  the  bend  (genu)  of  the  optic  nerve,  and  are  name<l  from 
their  position  to  it,  internal  and  external  geniculate  bodit's. 

The  structure  of  the  optic  thalamus  will  be  subseciuently  referred  to,  p. 
211. 

The  on^m  of  the  optic  nerve  can  now  be  seen.  At  the  back  of  the  crus 
cerebri  the  optic  tnict  receives  fibres  from  the  thahunus  which  it  touches, 
and  then  divides  into  two  terminal  bands: — One  of  these  is  connected  with 
the  gray  matter  in  the  external  geniculate  body,  and  is  continued  onwards 
to  one  of  the  corpora  (piadrigemina  (nates);  the  other  is  connected  with 
the  internal  geniculate  body. 

Direction.  The  origin  of  the  fornix  in  the  optic  thalamus  may  be  fol- 
lowed out  next.  As  a  pre])aratory  step  the  anterior  commissure,  the 
anterior  part  of  the  corpus  callosum,  and  the  commissure  of  the  optic 
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nerves,  should  be  cut  along  the  middle  line,  so  that  the  left  hemisphere  can 
be  separated  from  the  other.  On  the  left  hemisphere  the  crus  of  the  fornix 
is  to  be  traced  downwards  through  the  gray  matter  of  the  third  ventricle 
to  the  corpus  albicans,  and  then  upwards  into  the  optic  thalamus. 

Anterior  pillar  of  the  fornix.  The  fornix  begins  in  the  thalamus  near 
the  tubercle  on  the  upper  surftice.  From  this  spot  it  descends  in  a  curved 
dii*ection  to  the  corpus  albicans,  where  it  makes  a  turn  like  half  of  the 
ficTure  8,  and  furnishes  a  white  envelope  to  the  gi*ay  matter  of  that  iKxly, 
Tlie  crus  then  ascends  tiirough  the  gray  substance  in  front  of  the  optic 
thalamus,  and  is  ap[died  to  the  like  part  of  the  opposite  side  to  form  tiie 
body  of  the  fornix.  It  is  joined  by  bands  of  fibres  from  the  taenia  semi- 
circularis  and  peduncle  of  tlie  pineal  body. 

The  pineal  body  and  the  corpora  quadrigemina^  which  are  placed  be- 
hind the  third  ventricle,  may  be  next  examined. 

Disnection,  All  the  pia  mater  should  be  carefully  removed  from  the  sur- 
face of  the  quadrigeminal  bodies,  especially  on  the  right  side,  on  which 
tiiey  are  to  be  seen.  The  posterior  part  of  the  hemisphere  of  the  same 
side  may  be  taken  away. 

The  pineal  gland  (conarium)  is  a  small  conical  body  (fig.  68,^),  which 
is  situate  above  the  posterior  commissure,  and  between  the  anterior  pair 
of  the  corpora  quadrigemina.  In  shape  like  the  cone  of  a  pine,  it  is  about 
a  quarter  of  an  incli  in  length,  and  has  the  base  or  wider  part  turned  for- 
wards. It  is  connected  to  the  optic  thalami  by  two  white  bands, — pedun- 
cles of  the  pineal  body  (/) :  these  begin  at  the  base,  and  extending  for- 
wards, one  on  each  side  along  the  inner  part  of  the  thalamus,  end  by 
joining  the  crura  of  the  fornix.  At  the  btise  of  the  gland  is  a  band  of  trans- 
verse white  fibres  which  unites  it  which  the  posterior  commissure. 

This  body  is  of  a  red  color  and  vascular,  and  incloses  two  or  more  cells 
containing  a  thick  ilviid,  with  amyloid  bodies,  and  a  calcareous  material 
(brain  sand)  consisting  of  particles  of  phosphate  and  carbonate  of  lime, 
and  phosphate  of  magnesia  and  ammonia  ^  In  \\%  substance  are  large 
pale  nucleated  cells. 

The  corpora  quadrigemina  (fig.  68)  are  four  small  bodies,  which  are 
arranged  in  pairs,  right  and  left,  and  are  separated  by  a  median  groove. 
Each  pair  is  situate  on  the  up])er  aspect  of  the  cerebral  peduncle  of  the 
same  side. 

The  anterior  eminence  (A,  nates)  is  somewhat  larger  than  the  posterior, 
from  which  it  is  separated  by  a  slight  depression;  it  is  oblong  from  before 
backwards,  and  sends  forward  a  white  band  to  join  the  optic  tract  and 
thalamus. 

The  posterior  eminence  (t,  testis)  is  rounder  in  form  and  whiter  in 
color  than  the  preceding :  it  has  also  a  lateral  white  band  which  is  directed 
beneath  the  corpus  geniculatum  internum,  and  blends  with  the  peduncular 
fibres  in  the  thalamus  opticus. 

These  bodies  are  small  masses  of  gray  substance  enveloped  by  white, 
and  are  placed  on  the  btand  of  the  fillet  which  forms  the  roof  of  the  aque- 
duct of  Sylvius.  The  processes  (brachia)  to  the  optic  thalamus  are  acces- 
sory parts  to  the  peduncular  fibres  of  the  cerebrum  (p.  209). 

Fillet  of  the  olivary  body.     If  the  upper  margin  of  the  cerebellum  be 

'  These  particles  are  referred  to  by  Kolliker,  as  pathological  prodacts  ;  and  the 
concentrically  arranged  uiattiies  amongst  them  are  said  to  be  incrustations  of  fibrin 
coagula. 
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pulled  aside,  a  white  band,  about  a  quarter  of  an  inch  in  width,  will  be 
feen  to  ]S8ue  from  the  transven^e  fibres  of  the  |)on8,  and  to  bend  upwards 
over  the  peduncle  of  the  cerebellum  to  the  cor[)ora  quadrigemina  (fig. 

(to,  O- 

phis  is  the  upper  or  commissural  piece  of  the  fillet  (p.  128),  which 
passes  beneath  the  coqwra  quadrigemina,  and  joins  with  tJie  similar  part 
of  the  opposite  side  over  the  Sylvan  aqueduct. 

STRUCTURE  OF  THE  Cerebrum.  In  each  cerebral  hemisphere  three 
prinoipal  sets  of  constituent  fibres  are  recognized,  viz.,  diverging,  trans- 
Y€r»^j  and  longitudinal.  The  former  are  in  part  derived  from  the  spinal 
cord  ;  while  the  two  latter,  joining  distant  pieces  of  the  cerebrum,  are  con- 
side?  v~^  to  be  only  connecting  or  commissural  in  their  office. 

^f^^duHcular  or  diverging  fibres  (fig.  5G).  In  the  crus  cerebri  two 
ban<lies  of  longitudinal  fibres  are  collected;  these  are  separated,  in  [>art, 
by  ^Tay  matter,  and  are  derived  from  the  medulla  oblongata  (p.  191). 

JL^ssection,  A  complete  systematic  view  of  the  diverging  fibres  cun- 
not.  l>e  now  obtained  on  the  im|>erfect  brain.  At  this  stage  the  ciiief  pur- 
pose is  to  sliow  the  passage  of  the  radiating  fibres  from  the  crus  through 
the  two  c<;rebral  ganglia. 

To  trace  the  diverging  fibres  onwards  beyonds  the  crus  cerebri,  and 
through  the  corpus  striatum,  the  nucleus  caudatus  of  this  body  should  be 
8CT^P<?(1  away  (fig.  Go) ;  and  the  dissection  should  be  made  on  the  left  side 
on  Mrhich  the  striate  body  an<l  the  optic  thalamus  remain  uncut.  In  this 
proceeding  the  pecten  of  Reil  comes  into  view,  viz.,  gray  matter  passing 
het^^n  the  white  fibres  in  the  corpus  striatum,  and  giving  the  appearance 
of  the  teeth  of  a  comb. 

On  taking  away  completely  the  prolonged  part  of  the  nucleus  caudatus, 
others  of  the  same  set  of  fibres  will  be  seen  issuing  fn)m  the  outer  side  of 
tlie  optic  thaUimus,  and  radiating  to  the  jMisterior  and  inferior  lobes. 

Atn*r  tnicing  those  fihn»s,  the  up|MT  |>art  of  the  optic  thuhunus  may  be 
taken  siway  at  tlie  posterior  end,  to  denii(h»  tlie  accessory  bundles  to  the 
peduncular  fibres,  from  the  corpora  (quadrigemina  and  the  superior  pedun- 
cle of  the  cerebellum  (fig.  O.*),  *):  the  hist  band  lies  beneath  the  corpora 
quadri^reinina. 

Their  arrangement  (fig.  0,5,  •).  Some  of  the  diverging  fibres  radiate 
from  the  peduncle  of  the  cerebrum  to  the  surface  of  the  hemisphere,  pass- 
ing in  their  course  through  the  two  cerebral  ganglia  (optic  thalamus  (•) 
and  corpus  striatum  (•)  ),  and  they  form  a  eonically-shaped  bundle,  whose 
apex  is  below  and  base  above. 

The  fibres  forming  the  free  or  fasciculat«*d  part  (crust)  of  the  peduncle 
(fig. .')l»)  pass  through  the  striate  body.  Tin;  fibres  on  the  opposite  ivspect, 
which  form  the  tegmentum  (fig.  r>7,  <f),  are  transmitted  through  the  under 
part  of  the  optic  thalamus,  and  through  the  corpus  striatum,  reaching  luj 
far  forwards  as,  but  much  farther  back  than  those  of  the  criist. 

In  the  thalamus  and  the  corpus  striatum  the  fibres  are  greatly  increased 
in  number.  The  up|)er  or  sensory  set  receive  also  accessory  bundles  fn)ni 
the  superior  peduncle  of  i\\\^  cerebellum  (fig.  ().">,  *)  in  the  crus  cend)ri 
(p.  101);  and  from  the  pair  of  the  corpora  ({uadrigeniina,  and  the  corpora 
geniculata  of  the  same  side,  in  the  thalamus. 

On  escaping  from  the  striate  body  and  the  thalamus  the  fibres  decussate 

with  the  converging   fibres  of  the  corpus  callosum,  and  nidiate  then   into 

the  anterior,  middle,  and  posterior  partes  of  the  cerebral  hemisphere,  f«)rm- 

ing  the  corona  radiata.     In  the  hemisphere  the  fibres  are   continued  to 

14 
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nerves,  should  be  cut  along  the  mirldle  line,  so  that  the  left  hemisphere  can 
be  separated  from  the  other.  On  the  left  hemisphere  the  crus  of  the  fornix 
is  to  be  traced  downwards  through  the  gray  matter  of  the  third  ventricle 
to  the  corpus  albicans,  and  then  upwards  into  the  optic  thalamus. 

Anterior  pillar  of  the  fornix*  The  fornix  begins  in  the  thalamus  near 
the  tubercle  on  the  upper  surftu^e.  From  this  spot  it  descends  in  a  curved 
direction  to  the  corpus  albicans,  where  it  makes  a  turn  like  half  of  the 
fiffure  8,  and  furnishes  a  white  envelope  to  the  gniy  matter  of  that  iKxiy. 
The  crus  then  ascends  through  tlie  gray  substance  in  front  of  the  optic 
thalamus,  and  is  applied  to  the  lik<>  part  of  the  opposite  side  to  form  the 
body  of  the  fornix.  It  is  joined  by  bands  of  fibres  from  the  taenia  semi- 
circularis  and  peduncle  of  tlie  pineal  body. 

Tlie  pineal  body  and  the  corpora  quadrigemina^  which  are  placed  be- 
hind tlie  third  ventricle,  may  be  next  examined. 

Dissection,  All  the  pia  mater  should  be  carefully  removed  from  the  sur- 
face of  tlie  quadrigeminal  bodies,  especially  on  the  right  side,  on  which 
tiiey  are  to  be  seen.  The  posterior  part  of  the  hemisphere  of  the  same 
side  may  be  taken  away. 

The  pineal  gland  (conarium)  is  a  small  conical  body  (fig.  68,^),  which 
is  situate  above  the  posterior  commissure,  and  between  the  anterior  pair 
of  the  corpora  <iuadrigemina.  In  shajie  like  the  cone  of  a  pine,  it  is  about 
a  (piarter  of  an  inch  in  length,  and  has  the  btise  or  wider  part  turned  for- 
wards. It  is  connected  to  the  optic  tiialami  by  two  white  bands, — pedun- 
cles of  the  pineal  body  (/) :  these  begin  at  the  base,  and  extending  for- 
wards, one  on  each  side  along  the  inner  part  of  the  thalamus,  end  by 
joining  the  crura  of  the  fornix.  At  the  base  of  the  gland  is  a  band  of  trans- 
verse white  fibres  which  unites  it  which  the  posterior  commissure. 

This  body  is  of  a  red  color  and  vascular,  and  incloses  two  or  more  cells 
containing  a  thick  il.iid,  with  amyloid  bodies,  and  a  calcareous  material 
(brain  sand)  consisting  of  particles  of  phosphate  and  carbonate  of  lime, 
and  phosphate  of  magnesia  and  ammonia  ^  In  its  substance  are  large 
(ale  nucleated  cells. 

The  corpora  quadrigemina  (fig.  G8)  are  four  small  bodies,  which  are 
arranged  in  pairs,  right  and  left,  and  are  separated  by  a  median  groove. 
Each  pair  is  situate  on  the  upper  aspect  of  the  cerebral  peduncle  of  the 
same  side. 

The  anterior  eminence  (A,  nates)  is  somewhat  larger  than  the  posterior, 
from  which  it  is  separated  by  a  slight  de))ression ;  it  is  oblong  from  before 
backwards,  and  sends  forward  a  white  band  to  join  the  optic  tract  and 
thiUamus. 

The  posterior  eminence  (t,  testis)  is  rounder  in  form  and  whiter  in 
color  than  the  preceding  :  it  iuis  also  a  lateral  white  band  which  is  directed 
beneath  the  corpus  geniculatum  internum,  and  blends  with  the  peduncular 
fibres  in  the  thalamus  opticus. 

These  bodies  are  small  masses  of  gray  substance  enveloped  by  white, 
and  are  placed  on  the  b.and  of  the  fillet  which  forms  the  roof  of  the  aque- 
duct of  Sylvius.  The  processes  (brachia)  to  the  optic  thalamus  are  acces- 
sory parts  to  the  peduncular  fibres  of  the  cerebrum  (p.  209). 

Fillet  of  the  olivary  body*     If  the  upper  margin  of  the  cerebellum  be 

'  These  particles  are  referred  to  by  Kolliker,  as  pathological  products  ;  and  the 
concentrically  arranged  uiatisett  amongst  them  are  said  to  be  incrustations  of  fibrin 
coagula. 
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poJIed  aside,  a  white  band,  about  a  quarter  of  an  inch  in  width,  will  be 
Been  to  issue  from  the  transverse  fibres  of  the  pons,  and  to  bend  upwards 
over  the  peduncle  of  the  cerebellum  to  the  corpora  quadrigemina  (fig. 

65,  0- 

This  is  the  upper  or  commissural  piece  of  the  fillet  (p.  128),  which 
passes  beneath  the  coqwra  quadrijiremina,  and  joins  with  the  similar  ))art 
of  the  opposite  side  over  the  Sylvan  aqueduct. 

Structure  op  the  Cerebrum.  In  each  cerebral  hemisphere  three 
prinoipal  sets  of  constituent  fibres  are  recognized,  viz.,  diverging,  trans- 
ver8€?9  And  longitudinal.  The  former  are  in  part  derived  from  the  spinal 
cortl  ?  while  the  two  latter,  joining  distant  pieces  of  the  cerebrum,  are  con- 
8idt?T^d  to  be  only  connecting  or  commissural  in  their  office. 

f^edunctilar  or  diverging  fibres  (fig.  5G).  In  the  crus  cerebri  two 
bon^lles  of  longitudinal  fibres  are  collected;  these  are  separated,  in  part, 
by  ^raj  matter,  and  are  derived  from  the  medulla  oblongata  (p.  191). 

J^nectian,  A  complete  systematic  view  of  the  diverging  fibres  can- 
not l>e  now  obtained  on  the  imfierfect  brain.  At  this  stage  the  chief  pur- 
pose is  to  sliow  the  passage  of  the  radiating  fibres  from  the  crus  through 
the  two  cerebral  ganglia. 

To  trace  the  diverging  fibres  onwards  beyonds  the  crus  cerebri,  and 
through  the  corpus  striatum,  the  nucleus  caudatus  of  this  body  should  be 
scrs^ped  away  (fig.  65) ;  and  the  dissection  should  be  made  on  the  left  side 
on  ^which  the  striate  body  ami  the  optic  thalamus  remain  uncut.  In  this 
proceeding  the  pecten  of  Reil  comes  into  view,  viz.,  gray  matter  passing 
betvreen  the  white  fibres  in  the  corpus  striatum,  and  giving  the  appearance 
of  t lie  teeth  of  a  comb. 

On  taking  away  completely  the  prolonged  part  of  the  nucleus  caudatus, 
otliers  of  the  same  set  of  fibres  will  be  seen  issuing  from  the  outer  side  of 
tbe  optic  thalamus,  and  radiating  to  the  posterior  and  inferior  lobes. 

After  tnicing  those  fibres,  the  upp<*r  |>art  of  the  optic  thalamus  may  l>e 
tAlccn  away  at  tije  |M)8terior  end,  to  denude  the  accessory  bundles  to  the 
peduncular  fibres,  from  th«*  corpora  (piadrij^emina  and  the  8U{KTior  [iedun- 
cle  of  tiie  cerebellum  (fig.  0.),  *) :  the  hist  bund  lies  beneath  the  corpora 
quadrigemina. 

Their  arrangeme^nt  (fig.  0.'),  •).     Some  of  tlie  diverging  fibres  radiate 
from  the  jHjduncle  of  the  cerebrum  to  the  surface  of  tiie  hemisphere,  pass- 
ing in  their  course  through  the   two  cerebral  ganglia  (optic  thalamus  (•) 
and  corpus  striatum  (•)  ),  and  tliey  form  a  conically-shaped  bundle,  whose 
a\)ex  is  below  and  base  above. 

The  fibres  forming  the  free  or  fasciculated  part  (crust)  of  the  peduncle 
(fig. of))  pass  through  the  striate  body.  The  fibres  on  tlie  opposite  aspect, 
which  form  the  tegmentum  (fig.  AT,  f/),  are  transmitted  through  the  under 
part  of  the  optic  thalamus,  and  through  tlie  corpus  striatum,  reaching  as 
far  forwards  as,  but  much  farther  back  tlum  those  of  the  criist. 

In  the  thalamus  and  the  corpus  striatum  tiie  fibres  are  greatly  increased 

in  number.     The  upper  or  sensory  set  receive  aNo  acc<*ssory  bundles  fn>m 

iht  superior  peduncle  of  thf  cerebellum  (fig.  Oo, ')   in   the  crus  cerebri 

(p.  101);  and  from  the  pair  of  the  corpora  <|uadrigemina,  and  tiie  corpora 

geniculata  of  the  same  side,  in  the  tiuihimus. 

On  escaping  from  tlie  striate  body  and  tlie  thalamus  the  fibres  decussate 
with  the  converging   fibres  of  the  corpus  callosuui,  and  radiate  then   into 
the  Anterior,  middle,  and  posterior  parts  of  the  cerebral  heniis[>liere,  form- 
ing the  corona  radiata.     In  the  hemisphere  the  fibres  are   continued  to 
14 
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tlie  convolutionp  :  ilieir  expiinsion  in  ili 
'n  front  and  beliind,  Ibnning  thui 
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Their  touTce.  The  fibres  thus  entering  inferiorly  the  cerebrum  ihroiigli 
its  peduncle,  and  continued  thence  to  the  peripbery  of  the  hemisphere,  nxf 
derived  from  the  component  pieces  of  the  medulia  oblongata  except  the 
reetiform  body  (fig.  57),  viz.,  from  anterior  pyramid,  lateral  column  and 
olivary  body,  and  posterior  pyramid  (p.  183) :  ihey  serve  to  connect  tlie 
Bpinal  cord  with  the  cerebrum.  The  tlecvnatioH  between  opposite  sides 
has  been  before  referred  to  (p.  I8(i), 

The  trantferu  or  eommisiural  fbrei  connect,  the  hemispheres  of  the 
cerebrum  across  tlie  middle  line.  They  give  rise  to  the  grout  conimi«furt: 
or  the  corpus  callosum  (p.  210)  :  and  to  the  anierior  and  jwiKtcrior  com- 
misEarcs  (p.  207).     Those  bodies  have  been  already  examined. 

Longitudinal  0Tet.  Other  connecting  fibres  jmsa  from  before  back - 
wards,  uniting  together  parts  of  the  same  hemisphere.  The  chief  btinda 
of  ihin  system  are  the  following,  the  fornix,  the  iKiiia  semicircuSaris,  and 
the  peduncles  of  the  pineal  body.     Other  longitudinal  fibres  may  be  enu- 
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merated  on  the  upper  and  under  surfaces  of  the  corpus  callosum,  along  the 
middle  line,  together  with  the  band  of  the  convolution  of  the  corpus  cal- 
losum :  these  fibres  are  connected  with  the  anterior  perforated  spot  of  the 
base  of  the  brain. 

Structure  of  the  optic  thalamus.  The  thalamus  is  about  an  inch  deep, 
and  the  following  is  a  summary  of  its  structure,  as  displayed  in  the  pre- 
vious dissections. 

The  upper  and  inner  half  is  formed  chiefly  of  gray  matter,  with  which 
the  undermentioned  white  bands  are  connected  :  Thus  through  it  pass  the 
fornix  in  front,  and  the  posterior  commissure  behind ;  whilst  the  pedun- 
cles of  the  pineal  body  lie  along  the  inner  side,  and  the  tssnia  semicircu- 
laris  along  the  outer. 

The   lower  and   outer  part  consists  mainly  of  white  fibres  directed 

upwards,  and  tliese  are  derived  from  the  peduncle  of  the  cerebrum  in- 

feriorly,  and  from  the  peduncle  of  the  cerebellum  and  the  corpora  quadri- 

gemina  superiorly :  to  the  hinder  part  of  them  two  slips  of  fibres  are  added 

froin  the  corpora  geniculata. 

The  corpora  geniculata  contain  p;ray  substance  inside.      Into  these 
bodies  fibres  of  the  optic  tract  enter ;  and  from  each  issues  a  band  to  join 
the  fibres  of  the  crus  cerebri.     They  seem  to  serve  as  accessory  ganglia  to 
<he  peduncular  fibres  of  the  cerebrum. 

Corpus  striatum.  By  slicing  through  the  corona  radiata  on  the  left 
Bide,  so  as  to  bring  into  view  the  extraventricular  nucleus  of  the  corpus 
striatum,  the  extent  and  form  of  that  mass,  and  the  situation  of  the  ante- 
c*ior  commissure  in  it,  will  be  apparent. 

Crus  cerebri.  By  a  vertical  section  through  the  left  |)eduncle  of  the 
erebrum,  the  disposition  and  the  thickness  of  the  two  layers  of  its  longi- 
udinal  fibres ;  and  the  situation  and  extent  of  the  locus  niger  between 
hem,  may  be  perceived. 


Section  V. 

THE  cerebellum. 


Dissection,     The  cerebellum  {^g,  59,  h)  is  to  be  separated  from  the 
'^^mains  of  the  cerebrum,  by  carrying  the  knife  through  the  optic  thala- 
^^nus  so  that  the  small  brain,  the  corpora  quadrigemina,  the  crura  cerebri, 
"She  pons,  and  the  medulla  oblongata,  may  remain  united  together. 

All  the  pia  mater  is  to  be  carefully  removed  from  the  median  fissure  on 
"the  under  surface ;  and  the  diflerent  bodies  in  that  fissure  are  to  be  sepa- 
rated from  one  another.     Lastly  the  handle  of  the  scalpel  should  be  passed 
along  a  sulcus  at  the  circumference,  which  is  continued  from  the  crus,  be- 
tween the  upper  and  under  surfaces. 

The  cerebellum^  little  brain  (fig.  (SQi)^  is  flattened  from  above  down,  so 
as  to  be  widest  from  side  to  side,  and  measures  about  four  inches  across. 
This  part  of  the  encephalon  is  situate  in  the  posterior  fossae  of  the  base  of 
the  skull,  beneath  the  tentorium  cerebelli.  Like  the  cerebrum,  it  is  in- 
completely divided  into  two  hemispheres ;  the  division  being  marked  by  a 
wide  median  groove  along  the  under  surface,  and  by  a  notch  at  the  poste- 
rior border  which  receives  the  falx  cerebelli. 
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I'prER  Si'KKAf.E,  On  llie  upper  aii|>ect  the  cerelwUum  is  rail 
centre  (fig,  (!»),  Imt  sIo|>e8  lawanlH  tlie  circumt'e rente.  Tliere  ie  not  i*ny 
raedmn  buIciih  on  this  suifnce ;  aud  tlie  lialves  Are  uniu-d  Uy  a  central  con- 
»tricl<td  purl — the  suiierior  verniirorm  process.  SrpnrHting  llie  upjier  from 
tbe  under  Biirt'iice,  at  (he  uiri-umrerenee,  is  tlie  horizontal  fit*'"'*-  wliich  is 
wide  in  front,  and  oxtL-nds  Itaukwanls  fruin  like  pons  Vuriilii  to  tlie  middle 
line  of  llie  ecrebelliim. 

Tlie  iiNiiKu  BUKt-ACE  Is  convfx,  being  ivceived  itilo  the  i'oesa;  ol'  ihe 
base  of  ibf  skull,  mid  is  divided  into  beniiejdieres  (lig.  fiO)  \>y  o. 
hollow  (vulleculaj. 


Tbe  emtrul  f$»iiTf.  or  i!ie  vftlleciilB,  w  wider  at  [lie  middle  iban  at  eillier 
tlie  (interior  or  the  potitertor  end.  and  rein-iveH  tbe  nmlulla  oblungata.  In 
tbe  bottom  of  the  ti^itiire  is  a  nmiw  named  inferior  vermifonn  pro«'e»e  (lig. 
00,  c  to  e),  whipb  corresponds  with  the  centritl  part  connecting  the  balveii 
of  the  cerebellum  on  the  upper  surface.  The  two  vermiform  processes 
constitute  tbu  generiil  commissure  of  the  halves  of  the  cerebellum. 

Ctmitiltitnli  of  tbe  fermiform  prticeu.  In  the  inferior  vermiform  pro- 
cees  are  the  followinfi  eminences,  which  may  be  easily  sqwrtMed  from  on« 
uiother  witti  the  handle  of  the  sealpel : — Most  anteriorly  i»  a  narrow  body, 
the  uvula  (tig.  66,  c),  which  is  named  from  its  resemblance  to  the  annie 
part  iu  tbe  throat ;  it  is  longer  from  before  backwardN  ibnn  from  side  to 
Bide,  and  is  divided  into  laminte,  Its  anterior  projection  into  the  fourth 
ventricle  is  named  nodvh,  or  laminated  tubercle  (fig.  67)  j  and  on  the  side 
IB  a  band  of  gmy  matter  with  ridges  and  sulci,  the  fuTroiprd  Itanil  (fig. 
C7,  li),  which  unilcB  it  with  llie  almond-like  lobe  of  tin-  liPmiBpliere, 
Connected  with  tbe  nodule  is  a  lliiu  white  layer, — the  medullary  i'</Mfl»  ' 
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(h)  ;  but  this,  and  the  furrowed  band  will  be  seen  in  a  subsequent  dissec- 
tion (p.  214).  Behind  the  uvula  is  a  tongue-sliaped  body,  named  pyramid 
(fig.  6G,  (/),  wliich  is  elongjited  from  side  to  side,  and  is  marked  by  trans- 
verse lamina;.  Further  back  are  certain  transverse  pieces  (<»),  extending 
between  the  posterior  lobes  of  the  hemispheres,  of  which  they  were  con- 
sidered by  Reil  to  be  the  commissures. 

Laminie.  The  surface  of  the  cerebcdlum  is  covered  by  plates  or  laminas 

(fig.   68),  instead  of  convolutions,  which  form  segments  of  circles  with 

their  convexity  directed  backwards.     On  the  upper  aspect  the  anterior 

lamimc  pass  from  the  one  hemisphere  to  the  other,  with  only  a  slight 

bending  forwards  in  the  superior  vermiform  process ;    but  those  on  the 

under  aspect  join  the  sides  of  the  different  commissures  in  the  median 

fissure. 

aSuIci.  Between  the  laminae  are  sulci,  which  are  lined  by  the  pia  mater, 
n.nd  reach  to  different  depths :  the  shallower  separate  the  laminte  ;  but  the 
ciee|>er  limit  the  lobes,  an<l  reach  downwards  to  the  white  substance  of  the 
i  uterior.     Here  and  there  the  sulci  are  internipted  by  cross  laminae. 

Stntcture  of  the  lamince.  On  cutting  across  the  lamina;  of  the  upper 
surface  on  the  right  side  they  will  be  seen  to  possess  a  white  internal,  and 
*^  gray  external  layer  (fig.  08).  The  white  part  is  derived  from  a  central 
■medullary  mass ;  and  dividing,  like  the  branching  of  a  tree,  it  ends  in 
^  mall  lateral  offsets  which  enter  the  subdivisions  of  the  laminae. 

Bedsides  the  white  stalk  of  the  lamina*,  derived  from  the  central  ma<«s, 
^  liere  are  other  white  fibres  which  pass  from  one  lamina  to  another  beneath 
^  lie  sulci. 

The  stratum  of  gray  matter  enveloping  the  white  substance  resembles 
•i  he  cortical  covering  of  the  convolutions  of  the  cerebrum.  It  is  con- 
tructed  of  two  strata,  inner  and  outer,  which  can  be  distinguished  by  a 
ifference  in  their  color.  The  su|)erficiiil  stratum  is  clear  gray,  and  about 
qual  to  the  other  in  thickness ;  but  the  deei>er  one  is  of  a  rust-color,  and 
8  generally  thickest  in  the  hollows  between  the  laminse.  Between  the 
wo  a  layer  of  ramified  cells  (Purkinje)  may  be  recognized  with  the  micro- 


LouES  OF  THE  HEMISPHERE.  Each  hemisphere  is  subdivided  into  lobes 
n  lM)th  aspects. 

On  the  upper  surface  there  are  two  lol>es,  anterior  and  |K>sterior,  which 
re  separated  by  a  sulcus,  but  the  interval  between  them  is  not  well  marked. 
The  anterior  or  square  lobe  extends  back  to  a  level  with  the  posterior  edge 
^Df  the  vermiform  process ;  and  the  posterior  reaches  thence  to  the  great 
liorizontal  fissure  at  the  circumference. 

On  the  under  surface  of  the  cerebellum  (fig.  60),  there  are  five  lobes ; 
oand  three  of  them  are  separated  by  sulci  amongst  the  laminae  of  the  hemi- 
sphere, but  they  are  scarcely  more  distinct  than  the  lobrs  on  the  upper 
surface.  Beginning  behind,  the  student  will  meet  first  the  posterior  lobe 
^k)y  which  joins  the  commissural  laminie  behind  the  pyramid  in  the  val- 
l«iy.  Next  in  succession  is  the  slender  lobe  (i),  which  is  connected  with 
the  posterior  part  of  the  pyramid,  as  well  as  with  the  other  transverse 
laminsE!  behind  that  liody.  And  lastly,  attached  to  the  side  of  the  pyramid, 
is  the  bi ventral  lobe  (h). 

The  two  other  lobes,  though  smaller  are  more  separate,  and  appear  be- 
tween the  biventral  lobe  and  the  medulla  oblongata : — One*  of  the^e  is  the 
amygdaloid  lobe  (^r),  which  projects  into  the  vallecula  opposite  the  uvula, 
and  touches  the  medulla  oblongata.     The  other  is  a  small  pynimidal  slip, 
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vliich  is  directed  outwards  over  (the  under  eurface  of  the  cerebellum  being 
uppermost)  tlie  crus  cerebelli,  and  is  named  jtoceulus,  or  Rubpedunculv 
lobe  (/). 

Dittection.     To  see  the  flocculus  and  tbe  posterior  medullary  velum, 
the  bkentral  and  slender  lobes  are  to  be  sliced  oiT  on  the  left  side,  so  lluit 
the  amygdaloid  lobe  may  be  everted  from  the  vuliey  (Hg.  G7).     The  floe- 
Fig.  67. 
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cuius  is  laid  bare  by  this  proceeding,  nnd  passing  from  it  to  the  tip  of  the 
uvula  is  the  tliin  and  soft  wbite  layer  of  the  posterior  velum  ;  beneath  the 
last  a  bit  of  paper  may  he  intierted.  The  furrowed  band  on  the  side  of 
the  uvula  can  be  fully  seen  now, 

Flocmhit  and  medullary  reliim.  The  position  of  the  flocculus  to  the 
crus  cerebelli  has  been  before  mentioned.  TbiK  bo<ly  (c)  resembles  the 
other  lobes  in  structure,  and  may  be  considered  a  rudimentary  lobe  ;  for 
it  is  divided  on  the  surface  into  luminie,  and  contains  a  white  medullary 
centre  which  furnishes  oflsets  to  the  laminiv. 

Passing  from  the  flocculus  to  the  tip  of  the  inferior  vermiform  process 
(nodule)  is  the  half  of  a  thin  white  layer  (6),  the  potten'ormrduflar!/  velum, 
which  serves  as  a  commissure  to  tbe  flucculi.  On  each  side  this  band  Is 
semilunar  in  form.  Its  anterior  edge  is  free ;  but  its  posterior  border  la 
attached  in  front  of  the  Imnsverse  furrowed  band  (d).  In  front  of  the 
nodule  the  pieces  of  op|>osite  sides  nre  united. 

Interior  of  the  Cerkhelllm.  In  the  cerebellum  there  is  not  any 
cavity  or  ventricle  inclosed  as  in  tbe  cerebrum.  In  tbe  interior  there  is  a 
large  white  centre,  corresponding  with  that  of  ihe  cerebrum,  which  fur- 
nishes ofisets  to  the  lamina:>,  and  to  other  parts  of  the  encephulon. 

Dhttetion.  Fur  the  pur)>ose  of  seeing  the  medullary  centre,  witli  iu 
contained  corpus  dentatum,  remove  all  tbe  liiminic  from  the  upper  surface 
on  the  left  side.  This  disscwtion  may  be  accomplished  by  ])lacing  the 
scalpel  in  the  horiEontal  fissure  at  Ihe  circumference,  and  carrying  it  in- 
wards as  far  as  the  U]>])er  vermiform  ])roeess,  so  as  to  detach  the  cortical 
stratum.  If  the  coqius  dentatum  does  not  at  first  aji^iear,  thin  slices  nuty 
be  made  anteriorly  till  it  is  reached. 
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Medullary  Centre.  In  the  centre  of  each  cerebellar  hemisphere  is 
a  large  white  mass,  containing  in  its  substance  a  dentate  body.  From  its 
surface  offsets  are  furnished  to  the  different  lamina}.  And  from  the  ante- 
rior part  proceeds  a  large  stalk-like  process,  the  crus  cerebelli,  wiiich  is 
subdivided  into  three  pieces  or  peduncles,  an  upper  for  the  cerebrum,  a 
middle  piece  for  the  pons,  and  a  lower  one  for  the  medulla  oblongata. 

The  superior  peduncle  (processsus  ad  cerebrum)  is  directed  forwards 
towards  the  corpora  quadrigemina  (fig.  65,  *).     It  is  rather  flattened  in 
s/iaj^e,  and  forms  part  of  the  roof  of  the  fourth  ventricle  :  between  the  pro- 
ei»sse«  of  opposite  sides  the  valve  of  Vieussens  is  situate.     Its  fibres,  con- 
tinuous iKjhind  with  the  inferior  vermiform  process,  receive  an  offset  from 
the  interior  of  the  corpus  dentatum ;  and  passing  beneath  the  band  of  the 
fillet  and  the  pair  of  the  cor|X)ra  quadrigemina  of  the  same  side,  enter 
€lie  optic  thalamus,  and  are  applied  to  the  fibres  of  the  crus  cerebri  (p. 

lieneath  the  corpora  quadrigemina  the  internal  fibres  of  the  peduncle 
re  <lirected  across  the  middle  line,  through  the  bundle  prolonged  from  the 
Visciculus  teres.*     In  this  way  the  fibres  of  eacli  peduncle  end  partly  in 
lie  same,  and  partly  in  the  opposite  hemisphere  of  the  cerebrum. 

Hetween  the  superior  |>eduncles  is  a  thin,  translucent,  white  layer — the 
-^alce  of  Vieussens  (vellum  medullare  anterius),  which  enters  into  the  roof 
f  the  fourth  ventricle  (fig.  68,  k).     It  is  thin  and  pointed  anteriorly,  but 
ridens  behind,  where  it  is  connected  with  the  under  part  of  the  vermiform 
~:»roees8.     Near  the  corpora  quadrigemina  the  fourth  nerve  (*)  is  attached 
o  the  surface  of  the  valve ;  and  close  to  the  cerebellum  the  surface  is 
'^marked  by  some  gray  transverse  ridges. 

The  middle  peduncle  (processus  ad  pontem),  commonly  named  the  crus 
^csen^belli  (fig.  65,  '),  is  the  largest  of  the  three  peduncular  processes.     Its 
bres  begin  in  the  lateral  part  of  the  cerebellum,  and  are  directed  forwards 
o  the  j)ons,  of  which  they  form  the  transverse  fibres,  and  unite  with  the 
duncle  of  the  opposite  side.     This  (Kiduncle  is  supi>osed  to  serve  as  a 
ommissural  or  connecting  band  between  the  halves  of  the  cerebellum. 
The  inferior  peduncle  (fig.  65, ')  (processus  ad  medullam)  passes  down- 
ards  to  the  medulla  oblongata,  and  gives  rise  to  the  restiform  body.     Its 
bres  begin  chiefly  in  the  laminse  of  the  up()er  surface  of  the  cerebellum. 
3t  will  be  better  seen  when  the  fourth  ventricle  has  been  opened. 

The  fibres  in  the  peduncles  connect  one  cerelK»llar  hemisphere  with  the 
cerebrum;  with  its  fellow;  and  with  the  medulla  oblongata,  of  the  same 
Bide,  in  the  manner  mentioned  above. 

The  dentate  body  (corpus  dentatum)  is  contained  in  the  white  mass  of 

"•he  cerebellum,  and  resembles  the  like  part  in  the  corpus  olivare  of  the 

sneduUa  oblongata.     This  body  measures  nearly  an  inch  from  before  back, 

«ind  is  situate  near  the  inner  part  of  the  white  centre.     It  consists  of  a 

email  plicated  capsule,  which,  when  cut  across,  appears  as  a  thin,  wavy, 

grayish-yellow  line;  the  bag  is  o{)en  at  the  interior  part,  and  incloses  a 

nucleus  of  whitish  substance.     Tiirough  its  aperture  issues  a  band  of  fibres 

irom  the  nucleus  to  join  the  8U|>erior  peduncle. 

Dissection,  One  other  section  (fig,  68)  must  be  made  to  show  the  fourth 
ventricle,  and  the  structure  of  the  vermiform  process.    The  cerebellum  still 

*  This  intercommunication  was  known  to  Reil,  and  was  named  **  ansa"  by  liim, 
but  the  decussatiou  has  been  since  noticed  by  Stilling,  fJtbcr  den  Buu  des  IJirnk- 
notens:  184i>. 
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piece  is  the  same  as  that  of  the  rest  of  the  cerebellum,  viz.,  a  central  white 
portion  and  investing  laminte.  Here  the  brandling  appeamnce  of  a  tree 
(arbor  vitap)  is  best  seen,  in  consequence  of  the  laminae  being  more  divided, 
and  the  white  central  pieces  being  longer  and  more  ramified. 

The  FOURTH  VENTRICLE  (fossa  rhoml>oidalis)  is  a  8)>ace  l)etwcen  the 
cerebellum  and  the  posterior  surface  of  the  medulla  oblongata  and  pons 
(fig.  68).  It  has  the  form  of  a  lozenge,  with  the  {>oints  placed  upwards 
and  downwards.  The  upper  angle  reaches  as  high  as  the  up|)er  border  of 
the  pons;  and  the  lower,  to  a  level  with  the  inferior  end  of  the  olivary 
body*  ^^  greatest  breadth  is  opposite  the  lower  edge  of  the  pons;  and  a 
transverse  line  in  this  situation  would  divide  the  hollow  into  two  triangu- 
lar portions — upper  and  lower.  The  lower  half  has  been  named  calamus 
tcriptoriut  from  its  resemblance  to  a  writing  |)en. 

The  lateral  boundaries  are  more  marked  al>ove  than  below.  For  about 
half  way  down,  the  cavity  is  limited  on  each  side  by  the  superior  peduncle 
of  the  cerebellum  (/),  which  projecting  over  it  forms  part  of  the  roof;  and 
along  the  lower  half  lies  the  eminence  of  the  restiform  body  (fig.  or),  •). 

The  roof  of  the  space  is  somewhat  arched,  and  is  formed  above  by  the 
valve  of  Vieussens  (i),  and  the  under  part  of  the  vermiform  process ;  and 
below,  by  the  reflection  of  the  pia  mater  from  tliat  process  to  the  spinal 
cord. 

The  floor  of  the  ventricle  is  constituted  by  the  |)Osterior  surfaces  of  the 
medulla  oblongata  and  pons,  and  is  grayish  in  color.  Along  its  centre  is 
a  median  fissure,  which  ends  below,  near  the  ]M>int  of  the  calamus,  in  a 
minute  bole — the  aperture  of  the  canal  of  the  cord.  On  each  side  of  the 
groove  is  a  spindle-shaped  elevation,  i\\e  fascicuhis  s.  eminentia  teres  (o). 
This  eminence  rea<;hes  the  whole  length  of  the  floor,  an<l  is  |)ointed  and 
little  marked  inferiorly,  when*  it  is  covered  by  gniy  substance  ;  but  it  be- 
comes whiter  and  more  prominent  8U|KM*iorly,  and  its  widest  iH)int  is  oppo- 
site the  lower  border  of  the  pons. 

The  outer  bonier  of  the  eminence  is  limited  oxtfM'nallv  bv  ii  slijrht 
groove,  which  |)oints  out  th<»  |K>sitioii  of  two  snmll  fossie  (fov(»ii  anterior  et 
jfost^rior).  The  posterior  (r)  is  near  the  lower  end  of  the  groove  ;  and 
the  anterior  (/?)  is  op|)OHite  the  crus  c«*rebelli.  AImivo  the  anterior  fossa 
is  a  d(*fK)8it  of  very  dark  gniy  substance,  which  has  a  bluish  appearand^ 
as  it  is  st^en  through  the  thin  stratum  covering  it;'  from  it  a  bluish  stn*ak 
is  continued  upwards,  at  the  outer  edge;  of  the  eminentia  teres,  to  the 
opening  in  the  top  of  the  fourth  ventricle. 

Crossing  the  floor  on  each  si(hs  opposite  the  lower  border  of  the  pons, 
are  some  white  lines,  which  vary  much  in  their  arnmgem<'nt  (fig.  *}i^})  : 
they  issue  from  the  central  median  fissure,  and  enter  tlie  auditory  nerve 
(p.'l«l). 

Besides  the  objects  alwve  mentioned,  then^  are  other  en)in(*nces  in  the 
floor  of  the  ventricle  indicating  the  |K)sition  of  the  nuclei  of  origin  of  cer- 
tain nerves. 

In  the  lower  half  of  the  space  an*  three  slight  eminences  on  each  side 
for  the  hypo-glossal,  vagus,  and  auditory  nerves  :  that  for  tin*  hypo-glossal 
is  close  to  the  middle  line  below,  and  corresponds  with  the  low<'r  pointed 
end  of  the  eminentia  ten»s.  The  other  two,  outside  that  eminence,  are 
placed  in  a  line  one  al)Ove  another,  but  separated  by  a  well-marked  groove 

'  The  term  locus  werulous  has  Vx'on  appliiMl  to  the  spot,  and  tlio  dark  vt'sicular 
matter  in  it  Ua:i  beun  named  »uh$tantia  j'ernnjinca. 
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(fovea  posterior)  ;  the  lower  is  the  nucleus  of  the  vagus  and  glosso-pharjn- 
geal  nerves,  and  the  upper  is  the  nucleus  of  the  auditory  nerve.  Running 
into  the  lower  part  of  the  vagus  nucleus,  is  the  nucleus  of  the  accessory 
portion  of  the  spinal  accessory  nerve.     (See  p.  189.) 

In  the  upper  half  of  the  space  some  other  nerves  take  origin  from  nu- 
clei, but  there  is  only  one  projection.  This  is  placed  over  the  common 
nucleus  of  the  sixth  and  the  facial  nerve  :  it  is  a  rounded  elevation  on  the 
outer  part  of  the  eminentia  teres,  about  a  line  above  the  white  cross  strisB 
on  the  floor,  and  clase  behind  the  fovea  anterior. 

The  fourth  ventricle  communicates  at  the  upper  part  with  the  third 
ventricle  through  the  Sylvian  aqueduct ;  and  with  the  subarachnoid  space 
of  the  cord  and  brain,  through  an  aperture  in  the  pia  mater  intervening 
between  the  medulla  and  the  cerebellum :  laterally,  the  ventricular  space 
is  extended  for  a  short  distance  between  the  cerebellum  and  the  side  of 
the  medulla  oblongata. 

The  lining  of  the  other  ventricles  is  prolonged  into  this  by  the  aperture 
of  communication  with  the  third.  Covering  the  floor  is  a  columnar  epi- 
thelium, which  is  continuous  with  that  in  the  upper  part  of  the  central 
canal  of  the  spinal  cord  (Clarke). 

In  this  ventricle  is  a  vascular  fold — choroid  plexus^  on  each  side,  simi- 
lar to  tlie  body  of  the  same  name  in  the  other  ventricles.  It  is  attached 
to  the  inner  surface  of  the  membrane  (pia  mater)  which  closes  the  ventricle 
between  the  medulla  and  the  cerebellum,  and  it  extends  upwards  on  the 
side  of  the  opening  into  the  sub-arachnoid  space.  Its  vessels  are  supplied 
by  the  inferior  cerebellar  artery. 

Gray  matter  of  fourth  ventricle.  The  gray  matter  forms  a  surface- 
covering  for  the  floor  of  the  fourth  ventricle.  It  is  continuous  below  with 
the  gray  commissure  of  the  cord,  and  extends  upwards  to  the  aqueduct  of 
Sylvius  (p.  187).  The  special  nuclei  have  been  referred  to  already 
(p.  217). 
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CHAPTEE  III. 

DISSECTION  OF  THE  UPPER  LIMB. 


Section  I. 

THE  WALL  OF  THE  THORAX  AND  THE  AXILLA. 

The  parts  included  in  this  section,  viz.,  the  wall  of  the  chest  and  the 
axilla,  ai*e  to  be  learnt  within  a  fixed  time,  in  order  that  the  examination 
of  the  thorax  may  be  undertaken.  Whilst  the  dissection  of  the  thorax 
is  in  progress,  the  student  will  have  to  discontinue  his  labors  on  the  upper 
limb ;  but,  on  the  completion  of  that  cavity,  he  must  be  ready  to  begin 
the  part  of  the  Back  that  belongs  to  him. 

Position.  Whilst  the  body  lies  on  the  Back,  the  thorax  is  to  be  raised 
to  a  convenient  height  by  a  block ;  and  the  arm,  being  slightly  rotated 
outwards,  is  to  be  placed  at  a  right  angle  to  the  trunk. 

Directions.  Before  the  dissection  is  entered  on,  attention  should  be 
given  to  the  depressions  on  the  surface,  to  the  prominences  of  muscles, 
and  to  the  projections  of  the  bones ;  because  these  serve  as  guides  to  the 
position  of  parts  beneath  the  skin. 

Surface-marking.  Between  the  arm  and  the  chest  is  the  hollow  of 
the  arm-pit,  in  which  the  large  vessels  and  nerves  of  tlie  limb  are  lodged. 
The  extent  of  this  hollow  may  be  seen  to  vary  nmch  with  the  position  of 
the  limb  to  the  trunk ;  for  in  pro|>ortion  as  the  arm  is  elevated,  the  fore 
and  hinder  boundaries  are  carried  upwards  and  rendered  tense,  and  the 
depth  of  the  space  is  diminished.  In  this  spot  the  skin  is  of  a  dark  color, 
and  is  furnished  with  hairs  and  large  sweat  glands. 

If  the  arm  is  forcibly  raised  and  moved  in  dilFerpnt  directions,  whilst 
the  fingers  of  one  hand  are  placed  in  the  arm-pit,  the  head  of  the  hutnerus 
may  be  recognized. 

On  the  outer*  side  of  the  limb  is  the  prominence  of  the  shoulder ;  and 
immediately  above  it  is  an  osseous  arch,  which  is  formed  internally  by  the 
clavicle,  and  externally  by  the  spine  and  the  acromion  process  of  the 
scapula.  Continued  downwards  from  about  the  middle  of  the  clavicle,  is 
a  slight  depression  between  the  pectoral  and  deltoid  muscles,  in  which  the 
coracoid  process  can  be  felt  near  that  bone.  A  second  groove,  extending 
outwards  from  the  sternal  end  of  the  clavicle,  corresponds  with  the  inter- 
val between  the  clavicular  and  sternal  origin  of  the  great  pectoral  muiMsle. 

Along  the  front  of  the  arm  is  the  prominence  of  the  biceps  muscle  ;  and 
on  each  side  of  that  eminence  is  a  groove,  which  subsides  interiorly  in  a 
depression  in  front  of  the  ellM)w-joint.  The  inner  of  the  two  grooves,  the 
deepest,  indicates  the  position  of  the  brachial  vessels. 

If  the  elbow  joint  be  semiflexed,  the  prominences  of  the  outer  and  inner 
condyles  of  the  humerus  will  be  rendered  evident,  especially  the  inner. 
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Below  the  outor  condyle,  and  separHted  from  it.  by  a  slight  interval,  the 
lieftd  of  the  radius  projects ;  it  may  be  recognized  by  rotating  the  bone, 
the  fingers  at  the  same  time  being  placed  over  it.  At  the  back  of  the 
articolation  is  the  prominence  of  the  olecranon. 

Dit$ection.  As  the  first  step  in  the  dissection,  raise  the  skin  from  the 
fide  of  the  chest  and  the  arm-pit,  over  the  great  pectoral  muscle  and  the 
hollow  of  the  axilla,  by  means  ij^  tlie  following  incisions : — One  is  to  he 
made  along  the  middle  of  the  sternum.  A  second,  carried  along  the  cla- 
vicle for  the  inner  two-thirds  of  that  bone,  is  to  be  continued  down  the 
front  of  the  arm  rather  beyond  the  anterior  fold  o^  the  arm-pit,  and  then 
to  be  tumetl  across  the  inner  surface  of  the  arm  as  far  as  the  hinder  fold 
of  the  axilla.  From  the  xiphoid  cartilage  a  third  cut  is  to  l>e  directed 
outwards  over  the  side  of  the  chest,  as  far  back  as  to  a  level  with  the  pos- 
terior fold  of  the  arm-pit. 

The  flap  of  skin  now  marked  out  should  be  reflected  outwanls  beyond 
the  axilhi ;  but  it  should  be  left  attached  to  the  body,  in  order  that  it 
inaj  be  used  afterwards  for  the  preservation  of  the  part. 

The  subcutaneous  fatty  layer  of  the  thorax  resembles  the  same  structure 
in  other  parts  of  the  body ;  but  in  this  region  it  does  not  contain  much  fat. 

Beneath  the  subcutaneous  layer  is  a  deeper  and  stronger  special  fascia 
which  closely  invests  the  muscles,  and  is  continuous  with  the  deep  fascia 
of  the  arm.  It  is  thin  on  the  side  of  the  chest,  but  becomes  much  thicker 
where  it  is  stretched  across  the  axilla.  An  incision  through  it,  over  the 
arm-pit,  will  render  evident  its  increased  strength  in  this  situation,  and 
the  casing  it  gives  to  the  muscles  bounding  the  axilla ;  and  if  the  fore 
finger  be  introduced  through  the  opening,  some  idc^a  will  be  gained  of  its 
capability  of  confining  an  al)6cess  in  that  hollow. 

Dissection.  The  cutaneous  nerves  of  the  side  of  the  cliest  are  to  be 
next  sought.  At  the  spots  where  they  nro.  to  be  foun<l  they  iin^  placed 
beneath  the  fat,  so  that  the  student  must  cut  through  it ;  and  those  on  the 
clavicle  lie  also  l)eneath  the  platysma  muscle.  Snmll  vessels  will  indicate 
the  position  of  the  nerves. 

Some  of  them  (from  the  cervical  plexus)  cross  the  clavicle  at  the  middle, 
and  the  inner  ]>art.  Others  (anterior  cutaneous  of  the  thorax)  a[)|»ear  at 
the  side  of  the  sternum — one  from  each  intercostal  space.  And  the  n*st 
(lateral  cutaneous  of  the  thorax)  should  be  looked  for  along  the  side  of  the 
chest,  about  one  inch  below  the  anterior  fold  of  the  axilla,  tlH»re  being  one 
from  each  intercostal  space  except  the  first :  iis  the  la«*t-m«»ntioned  nerves 
pierce  the  wall  of  the  thorax,  they  divide  into  an  anterior  and  a  i)osterior 
piece. 

The  posterior  pieces  of  the  highest  two  nerves  are  larger  than  the  n»st. 
They  are  to  be  followed  across  the  arm-pit,  and  a  junction  is  to  be  found 
there  with  a  branch  (nerve  of  Wrisberg)  of  the  brachial  plexus. 

Cutaneous  nerves  of  the  cervical  plexus.  These  cross  tin*  claviele  and 
are  distributed  to  the  integuments  over  the  peetonil  muscle.  The  most 
internal  branch  (sternal)  lies  near  the  inner  end  of  the  bone,  and  reaches 
but  a  short  distance  below  it.  Other  branches  (clavicular),  two  or  more 
in  number  and  larger  in  size,  cross  the  centre  of  the  clavicle  and  extend 
to  near  the  lower  bonier  of  the  j)ectoralis  major  ;  they  join  one  or  more  of 
the  anterior  cutaneous  nerves  of  the  thorax. 

The  cutafieous  nerves  of  the  thorax  are  <lerived  from  the  trunks  of  the 
intercostal  nerves  between  the  ribs  (fig.  09).      Of  these  there   are   two 
8et8:  Chie   set,  lateral  cutaneous   nerves  of  the  thorax,  arise  from  the 
15 
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trunks  of  the  nerves  about  midway  between  the  spine  and  the  sternum. 
The  other  set,  anterior  cutaneous  nerves  of  the  thorax,  are  the  termina- 
tions of  the  same  intercostal  trunks  at  the  middle  line  of  tlie  body. 

The  anterior  cutaneovs  nerves  piercinjj  the  pectoral  muscle,  are  directed 
outwards  in  the  integuments  as  slender  filaments.  The  offset  of  the  second 
nerve  joins  a  cutaneous  branch  of  the  cervical  plexus ;  and  the  others 
supply  the  inte<;uments  and  the  mammary  gland.  Small  cutaneous 
branches  of  the  internal  mammary  vessels  accompany  the  nerves. 

The  lateral  cutaneous  nerves  (tig.  69)  issue  with  comftanion  vessels 
between  the  digitations  of  the  seratus  muscle,  and  divide  into  an  anterior 
and  a  posterior  piece.  There  is  not  usually  any  lateral  cutaneous  nerve 
to  the  first  intercostal  trunk. 

The  anterior  offsets  (^)  bend  over  the  pectoral  muscle,  and  end  in  the 
integuments  and  the  mammary  ^land:  they  increase  in  size  downwards, 
and  the  lowest  give  twigs  to  the  digitations  of  the  external  oblique  muscle. 
The  cutaneous  nerve  of  the  second  intercostal  trunk  wants  commonly  the 
anterior  offset. 

The  posterior  offsets  (')  end  in  the  integuments  over  the  latissimus 
dorsi  muscle  and  the  back  of  the  scapula,  and  decrease  in  size  from  above 
down. 

Tlie  branch  of  the  second  intercostal  nerve  is  larger  than  the  rest,  and 
perforates  the  fascia  of  the  axilla ;  it  supplies  the  integument  of  the  arm 
(p.  251),  and  is  named  inter costo-humeral.  As  it  crosses  the  axilla  it  is 
divided  into  two  or  more  pieces,  and  is  connected  to  the  nerve  of  Wps- 
berg  (*)  by  a  filament  of  variable  size. 

The  branch  of  the  third  intercostal  gives  filaments  likewise  to  the  arm- 
pit and  the  inner  part  of  the  arm. 

The  MAMMA  is  the  gland  for  the  secretion  of  the  milk,  and  is  situate  on 
the  lateral  aspect  of  the  fore  part  of  the  chest.* 

Resting  on  the  great  pectoral  muscle,  it  is  hemispherical  in  form,  but  it 
is  rather  most  prominent  at  the  inner  and  lower  aspects.  Its  dimensions 
and  weight  vary  greatly.  In  a  brejvst  not  enlarged  by  lactation,  the  width 
is  commonly  about  four  inches.  Longitudinally  it  extends  from  the  third 
to  the  sixth  or  seventh  rib,  and  tnuisversely  from  the  side  of  the  sternum 
to  thfi  axilla.  Its  thickness  is  about  one  inch  and  a  half.  The  weight  of 
the  mamma  ranges  from  six  to  eight  ounces. 

Nearly  in  the  centre  of  the  gland  (rather  to  the  inner  side)  rises  the 
conical  or  cylindrical  projection  of  the  nipple  or  mamilla.  This  promi- 
nence is  about  half  an  inch  or  rather  more  in  length,  is  slightly  turned 
outwards,  and  presents  in  the  centre  a  shallow  depression,  where  it  is 
rather  redder.  Around  the  nipple  is  a  colored  ring, — the  areola^  about 
an  inch  in  width,  whose  tint  is  influenced  by  the  complexion  of  the  body, 
and  is  altered  during  the  times  of  menstruation,  pregnancy,  and  lactation. 
The  skin  of  the  nipple  and  areola  is  provided  with  numerous  papilke  and 
lubricating  glands ;  and  on  the  surfsice  are  some  small  tubercles  marking 
the  position  of  the  ducts  of  the  glands. 

In  the  male  the  mammary  gland  resembles  that  of  the  female  in  general 
form,  though  it  is  less  prominent ;  and  it  possesses  a  small  nipple,  which 
is  surrounded  by  an  areola  provided  with  hairs.  The  glandular  or  secre- 
tory structure  is  imperfect. 

1  If  the  student  has  a  male  body,  he  may  disregard  the  description  of  the 
mamma ;  and  if  the  body  is  a  fcMnale,  he  may  set  aside  the  breast  for  a  more  oon« 
venient  examination  of  its  structure. 
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^Structure.  In  its  texture  the  mamma  resembles  those  compound  glands 
wfrm  i  ch  are  formed  by  the  vesicular  endings  of  branched  ducts.  It  consists 
of  £?mall  vesicles  which  are  united  to  form  lobules  and  lobes.  Connected 
wi  t:  li  each  lobe  is  an  excretory  or  lactiferous  duct. 

^A  layer  of  areolar  tissue,  containing  fat,  surrounds  the  gland,  and 
perpetrates  into  the  interior,  subdiving  it  into  lobes;  but  in  the  ultimate 
8tx*i^cture  of  the  gland,  and  in  the  nipple  and  areola,  there  is  not  any  fatty 
8iA Instance.  Some  fibrous  septa  fix  the  gland  to  the  skin,  and  support  it; 
tb  €3se  are  the  ligamenta  stispenson'a  of  Sir  A.  Cooper. 

Vegirles,  The  little  vesicles  or  cells  at  the  ends  of  the  most  minute 
ducats  are  rounded  in  shape,  and  when  filled  with  milk  or  mercury  are  just 
vis*ible  to  the  naked  eye,  being  about  the  size  of  a  small  pinhole  in  paper. 
(Ooo[)er.)     Each  is  surrounded  externally  by  a  close  vascular  network. 

J^ohvles  and  lobes,  A  collection  of  the  vesicles  around  their  ducts  form 
ttkcs  lobule  or  glandule,  which  varies  in  size  from  a  pin's  head  to  a  small 
tar*^.  By  the  union  of  the  lobules  the  lobes  are  produced,  of  which  there 
arx*  about  twenty  altogether,  and  each  is  provided  with  a  distinct  duct. 

The  ducts  issuing  from  the  several  lobes  (about  twenty)  are  named  from 
ttieir  office  galactophorus ;  they  converge  to  the  areola,  where  they  swell 
in  to  oblong  dilations  or  reservoirs  (sacculi)  of  one-sixth  to  one-third  of  an 
inch  in  width.  Onwards  from  that  spot  the  ducts  become  straight;  and, 
»uiTounded  by  areolar  tissue  and  vessels,  are  continued  through  the  nipple, 
'•^^^rly  parallel  to  one  another,  and  gradually  narrowing  in  size,  to  open  on 
tH^:*  summit  by  apertures  varying  from  the  size  of  a  bristle  to  that  of  a 
^^OTmmon  pin. 

Xtike  many  other  excretory  ducts,  the  milk  tubes  consist  of  an  external 
^**  fibrous,  and  of  an  internal  or  mucous  coat ;  they  and  the  vesicles  are 
®**^=^athed  by  a  columnar  epithelium,  which  becomes  flattened  towards  the 
®*^  ^  er  opening. 

^^neath  the  skin  of  the  nipple  and  areola  are  branched   lubricating 
^*"^^iid8,  which  open  on  the  tubercles  before  mentioned. 

--^3lnodves»ebt. — ^The  arteries  are  supplied  by  the  axillary,  internal  mammary,  and 

^r*  '^  ^rcoRtal,  and  enter  both  surfaces  of  the  gland.     The  veins  end  principally  in 

^  *^  axillary  and  internal  mammary  trunks  ;  but  others  enter  the  intercostal  veins. 

^^_^  ^X^he  nerves  are  supplitMl  from  the  anterior  and  lateral  cutaneous  branches  of  the 

^  ^~»rax,  viz.,  from  the  third,  fourth,  and  fifth  intercostal  nerves. 

*^ie  lymphatics  of  the  inner  side  open  into  the  anterior  mediastinal  glands  ;  but 
^     the  outer  side  they  reach  the  axillary  glands. 

Dissection  (fig.  69).  With  the  limb  in  the  same  position  to  the  trunk, 
*^%i  student  is  first  to  remove  the  fascia  and  the  fat  from  the  surface  of  the 


^  it  pectoral  muscle.  In  cleaning  the  muscle  the  scalpel  should  be  car- 
V^^d  in  the  direction  of  the  fibres,  viz.,  from  the  arm  to  thonix  ;  and  the 
^*^%8ection  may  be  begun  at  the  lower  border  on  the  right  side,  and  at  the 
^Pper  border  on  the  left  side. 

The  fascia  and  the  fat  are  to  be  taken  from  the  axilla,  without  injury 

^^  the  numerous  vessels,  nerves,  and  glands  in  the  space.     The  dissection 

^ill  be  best  executed  by  cleaning  first  the  large  axillary  vessels  at  the  outer 

t^rt,  where  these  are  about  to  enter  tlie  arm  :   and  then  following  their 

^ranches  which  are  directed  to  the  chest,  viz.,  the  long  thoracic  under 

^over  of  the  anterior  boundary,  and  the  circumflex  and  subsc4ipular  vessels 

lincl  nerves  along  the  posterior  boimdary.     Some  arterial  twigs  entering 

the  axillary  glands  should  be  traced  out. 

In  taking  away  the  fascia  and  fat  from  the  muscles  in  the  posterior 
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boundary  of  the  space,  tlie  small  internal  cutaneous  nerve  of  the  musculo- 
spiral  should  be  looked  for  near  the  great  vessels. 

The  large  nerves  of  the  brachial  plexus  are  then  to  be  defined.  The 
smallest  of  these,  which  possibly  may  be  destroyed,  is  the  nerve  of  Wris- 
berg :  it  lies  close  to  the  hinder  edge  of  the  axillary  vein,  and  joins  with 
the  intercosto-humeral  nerve. 

When  cleaning  the  serratus  muscle  on  the  ribs  the  student  is  to  seek 
on  its  surface  the  posterior  thoracic  nerve ;  and  to  trace  the  posterior  off- 
sets of  the  intercostal  nerves  crossing  the  axilla. 

THE  AXILLA. 

The  axilla  is  the  hollow  between  the  arm  and  the  chest  (fig.  69).  It  is 
somewhat  pyramidal  in  form,  and  its  apex  is  directed  upwards  to  the  root 
of  the  neck.  The  space  is  larger  near  the  thorax  than  at  the  arm,  and  its 
boundaries  are  as  follows  : — 

Boundaries.  In  front  and  behind  the  space  is  limited  by  folds,  which  are 
constructed  by  the  muscles  passing  from  the  trunk  to  the  upper  limb.  In 
the  anterior  fold  are  the  two  pectoral  muscles,  but  these  take  unequal  shares 
in  its  construction,  in  consequence  of  the  ditference  in  their  size  and  shape : — 
thus  the  pectoralis  major  a  extends  over  the  whole  front  of  the  space, 
reaching  from  the  clavicle  to  the  lower  edge  of  the  anterior  fold ;  whilst 
the  pectonilis  minor  B,  which  is  a  narrow  muscle,  corresponds  only  with 
the  middle  third  of  the  space.  In  the  posterior  boundary,  from  above  down- 
wards, lie  the  subscapularis  F,  the  latissimus  dorsi  muscle  d,  and  the  teres 
major  e  :  this  boundary  reaches  further  out  than  the  anterior,  especially 
near  the  humerus ;  and  its  lower  margin,  wliich  is  formed  by  the  latissimus 
dorsi,  projects  forwards  beyond  the  level  of  the  subscapularis. 

On  the  inner  side  of  the  axilla  lie  the  first  four  ribs,  with  their  inter- 
vening intercostal  muscles,  and  the  part  of  the  serratus  magnus  c  taking 
origin  from  those  bones.  On  the  outer  side  the  space  has  but  small  di- 
mensions, and  is  limited  by  the  humerus  and  the  coraco-brachialis  and 
biceps  muscles  (g  and  h). 

Tlie  apex  of  the  hollow  is  situate  between  the  clavicle,  the  upper  mar- 
gin of  the  sciipula,  and  the  first  rib ;  and  the  forefinger  may  be  introduced 
into  the  space  for  the  purpose  of  ascertaining  the  upper  boundaries,  and 
the  depth.  The  base  or  widest  part  of  the  [)yramid  is  turned  downwards, 
and  is  closed  by  the  thick  aponeurosis  reaching  from  the  anterior  to  the 
posterior  fold. 

Contents  of  the  space.  In  the  axilla  are  contained  the  axillary  vessels 
and  the  brachial  plexus,  with  their  bmnches ;  some  branches  of  the  inter- 
costal nerves ;  together  with  lymphatic  glands,  and  a  large  quantity  of 
loose  areolar  tissue  and  fat. 

Position  of  the  trunks  of  vessels  and  nerves.  The  large  axillary  artery 
(a)  and  vein  (6)  cross  the  outer  portion  of  the  space  in  passing  from  the 
neck  to  the  upper  limb.  Tlie  part  of  each  vessel  now  seen  lies  close  to 
the  humerus,  reaching  beyond  the  line  of  the  anterior  fold  of  the  arm-pit, 
and  is  covered  only  by  the  common  superficial  coverings,  viz.,  the  skin, 
the  fatty  layer  or  su[>erficial  fascia,  and  the  deep  fascia.  Behind  the 
vessels  are  the  subscapularis  (p)  and  the  tendons  of  the  latissimus  and 
teres  muscles  (d  and  e).  To  their  outer  side  is  the  coraco-brachialis 
muscle  (g). 
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On  looking  into  the  npace  from  below,  the  axilhiry  vein  (i)  lies  on  the 
IbwKie  aide  of  Ibe  tulery. 

AAer  the  vein  lias  been  drown  aeide,  the  Artery  will  be  seen  amongst 
(be  large  nerves  of  the  upper  limb,  having  the  median  trunk  (')  to  the 
oinaide,  and  the  ulnar  (')  and  the  email  nerve  of  Wrisberg  (')  to  the  inner 
lide;  Ihe  internal  cutaneous  (')  geDerally  euperflciaj  to,  and  the  musculo- 
ipinl  (']  and  circumflex  nerves  beneath  it.  This  part  of  the  artery  gives 
branches  to  the  side  of  the  chest  and  the  shoulder.  The  vein  receivea 
MDK  bmnches  in  this  spot. 

Fig.  66. 


PoiilioH  of  tke  hranchrt  of 
the  TCHeU  and  nerves  hai 
the  boundaries : — 

Clo«e  to  the  anterior  f 


•/«  and  ttervfi.     The  several  branclies  of 
the  undermentioned  position  with  respect  Ui 


,  and    concealed   hy  it,  the  long  thoracic 
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artery  runs  to  the  side  of  the  chest  ;•  and  taking  the  same  direction,  though 
nearer  the  middle  of  the  hollow,  are  the  small  external  mammary  artery 
and  vein. 

Extending  along  the  posterior  fold,  within  its  lower  margin  and  in  con- 
tact with  the  edge  of  the  subscapularis  muscle,  are  the  subscapular  vessels 
and  nerves  {d  and  ^)  >  and  near  the  humeral  end  of  the  subscapularis  the 
posterior  circumflex  vessels  and  nerve  (e)  bend  backwards  beneath  the 
large  axillary  trunks. 

On  the  inner  boundary,  at  the  uj)per  part,  are  a  few  small  branches  of 
the  superior  thoracic  artery,  which  ramify  on  the  serratus  muscle;  but 
these  are  commonly  so  unimportant,  that  this  part  of  the  axillary  space 
may  be  considered  free  from  vessels  with  resp<jct  to  any  surgical  operation. 
Lying  on  the  surface  of  the  serratus  magnus,  is  the  nerve  to  that  muscle ; 
and  perforating  the  inner  boundary  of  the  space,  are  the  lateral  cutaneous 
nerves  of  the  thorax — two  or  more  offsets  of  which  are  directed  across  the 
axilla  to  the  arm,  and  receive  the  name  intercosto-humeral. 

The  lymphatic  glands  of  the  axilla  are  arranged  in  two  sets :  one  is 
placed  along  tiie  inner  side  of  the  bloodvessels ;  and  the  other  occu[)ies  the 
lower  and  hinder  parts  of  the  space,  lying  near  and  along  the  posterior 
boundary.  Commonly  they  are  ten  or  twelve  in  number;  but  in  number 
and  size  they  vary  much.  Small  vascular  twigs  from  the  branches  of  the 
axillary  vessels  are  furnished  to  them. 

The  glands  by  the  side  of  the  bloodvessels  receive  the  lymphatics  of  the 
arm  ;  and  those  along  the  hinder  boundary  are  joined  by  the  lymphatics 
of  the  fore  part  of  the  thorax  and  posterior  surface  of  the  Back,  as  well  as 
by  some  from  the  mamma.  Most  of  the  efferent  ducts  unite  to  form  a 
trunk,  wliicli  opens  into  the  lymphatic  duct  of  the  neck  of  the  same  side; 
some  may  enter  separately  the  subclavian  vein. 

The  PECTORALis  MAJOR,  A,  is  triangular  in  shape,  with  the  base  at  the 
thorax  and  the  apex  at  the  arm.  It  arises  internally  from  the  front  of 
the  sternum,  and  the  cartilages  of  the  true  ribs  except  the  last ;  superiorly 
from  the  sternal  half  of  the  clavicle  ;  and  infcriorly  from  the  aponeurosis 
of  the  external  oblique  muscle  of  the  abdomen.  From  this  wide  origin 
the  fibres  take  different  directions — those  from  the  clavicle  being  inclined 
obliquely  downwards,  and  those  from  the  lower  ribs  ui)wards  beneath  the 
former;  and  all  end  in  a  tendon,  which  is  inserted  into  the  outer  edge  of 
the  bicipital  groove  of  the  humerus  for  about  two  inches. 

This  muscle  hounds  the  axilla  anteriorly,  and  is  connected  sometimes 
to  its  fellow  by  fibres  in  front  of  the  sternum.  Besides  the  8U{>erficial 
structures  and  the  mamma,  the  platysma  covers  the  pectoralis  major  close 
below  the  clavicle.  A  lengthened  interval,  which  corresponds  with  a  de- 
pression on  the  surface,  separates  the  clavicular  from  the  sternal  attach- 
ment. One  border  (outer)  is  in  contact  with  the  deltoid  muscle,  and  with 
the  cephalic  vein  and  a  small  artery  ;  and  the  lower  border  forms  the 
margin  of  the  anterior  fold  of  the  axilla.  The  parts  covered  by  the  muscle 
will  be  seen  subsequently. 

Action,  If  the  humerus  is  hanging,  the  muscle  will  move  forwards  the 
limb  until  the  elbow  reaches  the  front  of  the  trunk,  and  will  rotiit^  it  in. 

When  the  limb  is  raised,  the  pectoralis  depresses  and  adducts  it  ;  and 
acting  with  other  muscles  inserted  into  the  0[)posite  side  of  the  humerus, 
it  may  dislocate  the  head  of  that  bone  when  tiie  lower  end  is  fixed,  as  in 
a  fall  on  the  elbow. 
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Supposing  both  limbs  fixed  as  in  climbing,  the  trunk  will  be  raised  bj 
both  muscles ;  and  the  ribs  can  be  elevated  in  laborious  breathing. 

Dissection  (^g,  70).  The  great  pectoral  muscle  is  to  be  cut  across  now 
in  the  following  manner : — 

Only  the  clavicular  part  is  to  be  first  divided,  so  that  the  branches  of 
the  nerve  and  artery  to  the  muscle  may  be  found.  Reflect  the  cut  part  of 
muscle,  and  press  the  limb  against  the  edge  of  the  table,  for  the  purpose 
of  raising  the  clavicle  and  rendering  tight  the  fascia  attached  to  that 
bone  ;  on  carefully  removing  the  fat,  and  a  piece  of  fascia  prolonged  from 
the  upper  border  of  the  small  pectoral  muscle,  the  membranous  costo- 
coracoid  sheath  will  be  seen  close  to  the  clavicle,  covering  the  axillary 
vessels  and  nerves. 

At  this  stage  the  cephalic  vein  is  to  be  defined  as  it  crosses  inwards  to 
the  axillary  vein.  A  branch  of  nerve  (anterior  thoracic),  and  the  acro- 
mial thoracic  artery,  which  perforate  the  tube  of  membrane  around  the 
vessels,  are  to  be  followed  to  the  pectoral  muscles. 

The  remaining  part  of  the  pectoralis  major  may  be  cut  about  its  centre, 
and  the  pieces  may  be  thrown  inwards  and  outwards.  Any  fat  coming 
into  view  is  to  be  removed ;  and  the  insertion  of  the  tendon  of  the  pecto- 
^lis  18  to  be  followed  to  the  humerus. 

Insertion  of  the  pectoralis.     The  tendon  of  the  pectoralis  consists  of 

two  parts,  anterior  and  posterior,  at  its  attachment  to  the  bone ;  the  ante- 

I'ior  receives  the  clavicular  and  upper  sternal  fibres,  and  joins  the  tendon 

of  the  deltoid  muscle ;  and  the  posterior  gives  attachment  to  the  lower 

ctscending  fibres.     The  tendon  is  from  two  inches  to  two  inches  and  a  half 

Mride,  and  sends  upwards  one  expansion  over  the  bicipital  groove  to  the 

c^apsule  of  the  shoulder-joint,  and  another  to  the  fascia  of  the  arm. 

F^arts  covered  by  the  pectoralis.     The  great  pectoral  muscle  covers  the 

f^ectoralis  minor,  and  forms  alone,  above  and  below  that  muscle,  the  ante- 

:»-ior  boundary  of  the  axilla.     Between  the  pectoralis  minor  and  the  clavicle 

m  t  conceals  the  subclavius  muscle,  the  sheath  containing  the  axillary  ves- 

,   and  the   branches  perforating  that   sheath.     Below  thje   i)ectorali8 

inor  it  lies  on  the  side  of  the  chest,  on  the  axillary  vessels  and  nerves, 

,nd  on  the  biceps  and  coraco-brachialis  muscles  near  the  humerus. 

The  PECTORALIS  MINOR  (fig.  70,  ")  resembles  the  preceding  muscle  in 

^hape,  and  is  extended  like  it  from  the  thorax  to  the  arm.     Its  origin  is 

^[jonnected  by  slips  with  the  third,  fourth,  and  fifth  ribs,  external  to  their 

^^artilages ;  and  between  the  ribs,  with  the  aponeurosis  covering  the  inter- 

^:K>stal  muscles.     The  fibres  converge  to  their  insertion  in  the  anterior  half 

^^f  the  upper  surface  of  the  coracoid  process  of  the  scapula. 

This  muscle  is  placed  before  the  axillary  space,  and  assists  the  pecto- 
:arsili8  major  in  forming  the  middle  of  the  anterior  boundary :  in  that  po- 
sition it  conceals  the  axillary  vessels  and  the  accompanying  nerves.  The 
lipper  border  lies  near  the  clavicle,  but  between  it  and  that  bone  is  an  in- 
terval of  a  somewhat  triangular  form.  The  lower  border  projects  beyond 
the  pectoralis  major,  close  to  the  chest ;  and  along  it  the  long  thoracic 
».rtery  lies.  The  tendon  of  insertion  is  united  with  the  short  head  of  the 
\>iceps  and  the  coraco-brachialis. 

Action,  Acting  with  the  serratus  magnus  it  moves  the  scapula  for- 
wards and  somewhat  downwards. 

In  laborious  breathing  it  becomes  an  inspiratory  muscle,  as  it  takes  its 
fixed  point  at  the  scapula. 
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Jh'isection*  Supposing  the  clavicle  raised  by  the  pressing  backwards 
the  arm,  as  before  directed,  the  tube  of  fascia  around  the  vessels  will  be 
demonstrated  by  making  a  transverse  cut  in  the  costo-coracoid  membrane 
near  the  clavicle,  so  that  the  handle  of  the  scalpel  can  be  passed  beneath 
it.  By  raising  the  lower  border  of  the  subclavius  this  muscle  will  be  seen 
to  be  incased  by  fascia,  which  is  attached  to  the  bone  both  before  and  be- 
hind it. 

The  costo-coracoid  membrane^  or  ligament  (fig.  70),  is  a  firm  membra- 
nous band,  which  receives  this  name  from  its  attachment  on  the  one  side 
to  the  rib,  and  on  the  other  to  the  coracoid  process  of  the  scapula.  Between 
those  points  it  is  inserted  into  the  clavicle,  inclosing  the  subclavius  muscle  ; 
and  is  joined  by  the  piece  of  fascia  that  incases  the  small  pectoral  muscle. 
From  its  strength  and  position  it  gives  protection  to  the  vessels  surrounded 
by  their  loose  sheath. 

When  traced  downwards  it  is  found  to  descend  on  the  axillary  vessels 
and  nerves,  joining  externally  the  fascia  on  the  coraco*brachialis  muscle, 
and  blending  with  the  sheath  of  the  axillary  vessels  beneath  the  small 
pectoral  muscle.  Its  extent  is  not  so  great  on  the  inner  as  on  the  outer  side, 
for  internally  it  reaches  but  a  very  short  distance  on  the  axillary  vein. 

The  sheath  of  the  axillary  vessels  and  nerves,  E,  is  derived  from  the 
deep  fascia  of  the  neck,  being  prolonged  from  that  on  the  scaJeni  muscles ; 
and  resembles,  in  its  form  and  ofiice,  the  funnel-shaped  tube  of  membrane 
surrounding  the  femoral,  vessels  in  the  upper  part  of  the  thigh.  It  is 
strongest  near  the  subclavius  muscle,  where  the  costo-coracoid  band  joins 
it.  The  anterior  part  of  the  tube  is  perforated  by  the  cephalic  vein  («), 
the  acromial  thoracic  artery  (a),  and  the  anterior  thoracic  nerve  ('). 

Dissection.  After  the  costo-coracoid  membrane  has  been  examined, 
the  remains  of  it  are  to  be  taken  away  ;  and  the  subclavius  muscle,  and 
the  axillary  vessels  and  nerves  with  their  branches,  are  to  be  carefully 
cleaned. 

The  SUBCLAVIUS  muscle  (fig.  70,  ^)  is  roundish  in  form,  and  is  placed 
between  the  clavicle  and  the  rib.  It  arises  by  a  tendon  from  the  first  rib, 
at  the  junction  of  the  osseous  and  cartilaginous  parts,  and  in  front  of  the 
costo-clavicular  ligament.  The  fibres  ascend  obliquely,  and  are  inserted 
into  a  groove  on  the  under  surface  of  the  clavicle,  which  reaches  between 
the  two  tubercles  (internal  and  external)  for  the  attachment  of  the  costo 
and  coraco-clavicular  ligaments. 

The  muscle  overhangs  the  large  vessels  and  nerves  of  the  limb,  and  is 
inclosed,  as  before  said,  in  a  sheath  of  fascia. 

Action.  It  depresses  the  clavicle,  and  indirectly  the  scapula  ;  but  if  the 
shoulder  is  fixed  it  elevates  the  first  rib. 

The  AXILLARY  ARTERY  (fig.  70)  coutinucs  the  subclavian  trunk  to  the 
upper  limb.  The  part  of  the  vessel  to  which  this  name  is  applied  is  con- 
tained in  the  axilla,  and  extends  from  the  lower  border  of  the  first  rib  to 
the  lower  edge  of  the  teres  major  muscle  (h). 

In  the  axillary  space  its  position  will  be  marked  by  a  line  from  the 
middle  of  the  clavicle  to  the  inner  edge  of  the  coraco-brachialis.  Its  di- 
rection will  vary  with  the  position  of  the  limb  to  the  trunk ;  for  when  the 
arm  lies  by  the  side  of  the  body  the  vessel  is  curved,  its  convexity  being 
upwards ;  and  in  proportion  as  the  limb  is  removed  to  a  right  angle  with 
the  chest,  the  artery  becomes  straight.  In  the  upper  part  of  the  axilla  the 
vessel  is  deeply  placed,  but  it  becomes  superficial  as  it  approaches  the  arm. 
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Its  connectioDB  with  flurrounding  parts  are  numerous ;  t^nd  the  descrip- 
tlim  of  tlic^c  wi'l  be  methodized  by  dividing  the  artery  into  three  parts — 
gge  alioTe,  one  beneath,  and  one  below  the  small  pectoral  totucle. 

JhoM  the  tmall pectoral  muicle  the  artery  is  contained  in  tlie  axillary 
■beatb  of  membrane,  e.  This  part  is  concealed  by  the  clavicular  portion 
cftbe great  pectoral  muscle.  Behind  it  are  the  inlercoatal  muscles  of  the 
fini  space  and  the  first  digitation  of  the  serratus  magnus. 

Hg.  70. 


To  the  thoracic  side  is  placed  the  axillary  vein  (y).  The  cephalic  vein 
(t).  and  offsets  of  the  acromial  thoracic  artery  and  vi'in,  cross  over  it. 

On  the  acromial  side  lie  the  two  cordi*  of  the  brachial  plexus,  sepiimted 
from  the  vessel  by  a  slight  interval.  Superficial  to  it  lies  an  anterior  tho- 
neie  nerve;  and  beneath,  is  the  posterior  thoracic. 

Bmttath  the  peeloralit,  the  pectoralis  minor  and  major  n  and  a  are 
iiiper6dal  to  the  axillary  reseel.     But  there  is  not  any  muscle  immediately 
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in  contact  behind,  for  the  artery  is  placed  across  the  top  of  the  axilla, 
particularly  when  the  limb  is  in  the  position  required  by  the  dissection. 

The  companion  vein  (g)  lies  to  the  inner  side,  but  separated  from  the 
arterial  trunk  by  a  bundle  of  nerves. 

In  this  position  the  cords  of  the  brachial  plexus  lie  around  it,  one 
being  outride,  a  second  inside,  and  a  third  beneath  the  artery. 

Beyond  the  pectorcdis  minor  the  artery  is  concealed  in  part  by  the  lower 
border  of  the  great  pectoral  muscle  a,  but  thence  to  its  termination  it  is 
covered  only  by  the  integuments  and  the  fascism.  Beneath  it  are  the  sub- 
scapularis  muscle,  F,  and  the  tendons  of  the  latissimus  and  teres,  G  and  H. 
To  the  outer  side  is  the  coraco-brachialis  muscle,  J. 

The  axillary  vein  remains  as  above  on  the  thoracic  side  of  the  artery. 

Here  the  artery  lies  in  the  midst  of  the  large  trunks  of  nerves  into 
which  the  brachial  plexus  has  been  resolved :  On  the  outer  side  is  the 
median  nerve,  with  the  musculo-cutaneous  for  a  short  distance ;  and  on 
the  inner  side  are  the  ulnar,  and  the  nerve  of  Wrisberg.  Superficial  to 
the  vessel  is  the  internal  cutaneous;  and  behind  are  the  musculo-spiral 
and  circumflex  nerves,  the  latter  extending  only  tis  far  as  the  border  of 
the  subscapular  muscle. 

The  branches  of  tlie  axillary  artery  are  furnished  to  the  wall  of  the 
thorax  and  the  shoulder.  The  thoracic  branches  are  four  in  number ;  two 
(superior  and  acromial  thoracic)  arise  from  the  artery  above  the  t>ectorali8 
minor;  one  (alar  thoracic)  beneath  the  muscle;  and  one  (long  thoracic) 
at  the  lower  border.  Three  branches  are  supplied  to  the  shoulder,  viz., 
subscapular  and  two  circumflex ;  the  first  springs  opposite  the  edge  of  the 
muscle  of  the  same  name,  and  the  others  wind  round  the  neck  of  the 
humerus.  The  last  offsets  are  the  external  mammary  and  some  muscular 
twigs. 

The  superior  thoracic  branch  is  the  highest  and  smallest  offset,  and 
arises  opposite  the  iirst  intercostal  space;  it  ramifies  on  the  side  of  the 
chest,  anastomosing  with  the  intercostal  arteries. 

The  acromial  thoracic  branch  (fig.  70,  a)  is  a  short  trunk  on  the  front 
of  the  artery,  which  appears  at  the  upper  border  of  the  pectoralis  minor, 
and  opposite  the  interval  between  the  large  pectoral  and  deltoid  muscles. 
Its  branches  are  directed  inwards,  outwards,  and  upwards: — 

a.  The  inner  set  supply  the  thoracic  muscles,  and  give  a  few  offsets  to 
the  side  of  the  chest  to  anastomose  with  the  intercostal  and  other  thoracic 
arteries. 

b.  The  outer  or  acromial  set  end  mostly  in  the  deltoid ;  but  one  small 
artery  accompanies  the  cephalic  vein  for  a  short  distance;  and  another 
{inferior  acromial)  perforates  the  deltoid  muscle,  and  anastomoses  on  the 
acromion  with  a  branch  of  the  suprascapular  artery  of  the  neck. 

c.  One  or  two  small  twigs  ascend  to  the  subclavius  and  deltoid  muscles. 
The  alar  thoracic  is  very  inconstant  as  a  separate  branch,  and  its  place 

is  taken  by  offsets  of  the  subscapular  and  long  thoracic  arteries ;  it  is  dis- 
tributed to  the  glands  and  fat  of  the  axillary  space. 

The  long  thoracic  branch  is  directed  along  the  border  of  the  pectoralii 
minor  (fig.  70,  b)  to  about  the  sixth  intercostal  space ;  it  supplies  the  pec- 
toral and  serratus  muscles,  and  anastomoses,  like  the  other  branches,  with 
the  intercostal  and  thoracic  arteries.  In  the  female  it  gives  branches  tc 
the  mammary  gland. 

An  external  mammary  artery  is  commonly  met  with,  especially  in  the 
female;  its  position  is  near  the  middle  of  the  axilla  with  a  companion  vein. 
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[  t  supplies  the  glands,  and  ends  in  the  wall  of  the  tliorax  belotv  the  pre- 
^«ding. 

The  iubscapular  branch  (fig.  70,  c)  courses  with  a  nerve  of  the  same 

ame  along  the  subscapuhiris,  as  far  as  the  lower  angle  of  the  scapula, 

here  it  ends  in  branches  for  the  serratus  magnus,  and  the  latissimus  dorsi 

terea  muKcles:  it  gives  many  offsets  to  the  glands  of  the  space. 
N^ear  its  origin  the  artery  sends  backwards  a  considerable  dorsal  branch 
s-x>iind  the  edge  of  the  subscapular  muscle:  this  gives  an  infrascnpular 
offset  to  the  ventral  aspect  of  the  scapula,  and  then  turns  to  the  dorsum  of 
"Kliat  bone,  where  it  will  be  afterwards  dissected. 

The  subscapular  artery  is  frequently  combined  at  its  origin  with  other 
iDTanches  of  the  axillary,  or  with  branches  of  the  brachial  artery. 

The  circumjiex  branches  (anterior  and  posterior)  arise  near  the  border 
of  the  subscapular  muscle.     One  turns  in  front  of,  and  the  other  behind 
Che  humerus.     They  will  be  followed  in  the  examination  of  the  arm. 
Small  muscular  offsets  enter  the  coraco-brachialia  muscle. 
The  AXiLLAKT  VEIN  {g)  continues  upwards  the  basilic  vein  of  the  arm 
^nd  has  the  same  extent  and  connections  aa  the  axillary  artery.    It  lies  to 
die  thoracic  side  of  its  artery,  and  receives  thoracic  and  shoulder  branches. 
Opposite  the  subscapular  muscle  it  is  joined  externally  by  a  large  vein, 
"^'hich  is  formed  by  the  union  of  the  venae  comites  of  the  brachial  artery; 
«ind  near  the  clavicle  the  cephalic  vein  opens  into  it. 

Dissection,  To  follow  out  the  branches  of  the  brachial  plexus,  cut 
through  the  pectoralis  minor  near  its  insertion  into  the  coracoid  process, 
sind  turn  it  towards  the  chest,  but  without  injuring  the  thoracic  nerves  in 
^^ontact  with  it.  The  axillary  vessels  are  next  to  be  cut  across  below  the 
«iecond  rib,*  and  to  be  drawn  down  with  hooks;  and  their  thonicic  branches 
xnny  be  removed  at  the  same  time.  A  dense  fascia  is  to  be  cleared  away 
'^rom  the  large  nerves  of  the  plexus. 

The  BRACHIAL  PLEXUS  rcsults  from  the  union  of  the  anterior  branches 
<^>f  the  four  lower  cervical  nerves  with  the  first  dorsal  (in  part) ;  and  a  slip 
18  added  to  it  above  from  the  lowest  nerve  in  the  cervical  plexus.     It  is 
placed  partly  in  the  neck,  and  partly  in  the  axilla,  and  is  divided  opposite 
the  coracoid  process  into  large  trunks  for  the  supply  of  the  limb.     The 
part  of  the  plexus  above  the  clavicle  is  described  in  the  dissection  of  tlie 
head  and  neck  (p.  79).     The  part  below  the  clavicle  has  the  same  connec- 
tions with   the  surrounding  muscles  as  the  axillary  artery.     The  nerve 
trunks  interlace  in  it  generally  in  the  following  manner : — 

At  fii*st  the  plexus  consists  of  two  bundles  of  nerves,  which  lie  on  the 
outer  side  of  the  artery,  and  are  thus  constituted ; — the  one  nearest  the 
vessel  is  formed  by  the  last  cervical  with  the  part  of  the  first  dorsal  nerve; 
and  the  other,  bv  the  fifth,  sixth,  and  seventh  cervical  nerves.  A  little 
lower  down  a  third  or  posterior  cord  is  produced  by  the  union  of  two  fiis- 
ciculi,  one  from  each  of  the  other  bundles  ;  so  that,  beneath  the  small  pec- 
toral muscle,  the  plexus  consists  of  three  large  cords,  one  being  on  the 
outer  side,  another  on  the  inner  side,  and  the  third  behind  the  vessel. 
OccHsionally  there  may  be  some  d<;viation  from  the  above!;  mentioned 
arrangement. 

The  branches  of  the  plexus  below  the  clavicles  arise  from  the  several 
cords  in  the  following  way  : — 

'  The  student  must  Im»  careful  not  to  cut  tho  vessels  higluT  than  the  spot  men- 
tioned, otherwise  he  will  injure  the  dissection  of  the  neck. 
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The  outer  cord  gives  origin  to  one  anterior  thoracic  branch,  the  muscalo- 
cutaneous  trunk,  and  the  outer  head  of  the  median  nerve. 

The  inner  cord  produces  a  second  anterior  thoracic  nerve,  the  inner 
head  of  the  median,  the  internal  cutaneous,  the  nerve  of  Wrisberg,  and 
the  ulnar  nerve. 

The  posterior  cord  furnishes  the  subscapular  branches,  and  ends  in  the 
circumflex  and  musculo-spiral  trunks. 

Only  the  thoracic  and  subscapular  nerves  are  dissected  to  their  termina- 
tion at  present ;  the  remaining  nerves  will  be  seen  in  the  arm. 

The  anterior  thoracic  branches  (fig.  70,  *  and  *),  two  in  number,  are 
named  outer  and  inner,  like  the  cords  from  which  they  come. 

The  outer  nerve  crosses  inwards  over  the  axillary  artery,  to  the  nnder 
surface  of  the  great  pectoral  muscle  in  which  it  ends.  On  the  inner  side 
of  the  vessel  it  communicates  with  the  following  branch. 

The  inner  thoracic  branch  turns  upwards  between  the  artery  and  vein, 
and  after  receiving  the  offsets  from  the  other,  ends  in  many  branches  to 
the  under  surface  of  the  pectoralis  minor.  Some  twigs  enter  the  great 
pectoral  muscle,  after  passing  .either  through  the  pectoralis  minor  or  above 
its  border. 

The  subscapular  nerves  are  three  in  number,  and  take  their  names  from 
the  muscles  supplied : — 

The  branch  of  the  subscapularis  is  the  highest  and  smallest,  and  enters 
the  upper  part  of  that  muscle. 

The  nerve  of  the  teres  major  gives  a  small  offset  to  the  inferior  part  of 
the  subscapularis,  and  ends  in  its  muscle. 

A  long  nerve  of  the  latissimus  dorsi  C)  takes  the  course  of  the  sub- 
scapular  artery  along  the  posterior  wall  of  the  axilla,  and  enters  the  fleshy 
fibres  near  the  outer  end. 

Another  small  nerve,  nerve  to  the  serratus  (*)  (posterior  thoracic),  lies 
on  the  surface  of  the  serratus  muscle.  It  arises  above  the  clavicle  (p. 
80),  from  the  fifth  and  sixth  cervical  nerves ;  it  descends  behind  the  axil- 
lary artery,  and  enters  that  surface  of  the  serratus  magnus  which  is  turned 
towards  the  axilla. 

The  LATISSIMUS  DORSI  MUSCLE,  6,  may  be  examined  as  far  as  it  enters 
into  the  posterior  fold  of  the  axilla.  Arising  from  the  spinal  column  and 
the  back  of  the  trunk,  and  crossing  the  lower  angle  of  the  scapula,  the 
muscle  ascends  to  be  inserted  into  the  bottom  of  the  bicipital  groove  by  a 
tendon,  one  inch  and  a  half  in  width,  in  front  of  the  teres ;  at  the  lower 
border  aponeurotic  fibres  connect  the  two,  but  a  bursa  intervenes  between 
them  near  the  insertion. 

Dissection,  To  lay  bare  the  serratus  muscle  between  the  side  of  the 
chest  and  the  base  of  the  scapula,  the  arm  is  to  be  drawn  from  the  trunk, 
so  as  to  separate  the  scapula  from  the  thorax.  The  nerve^s  of  the  brachial 
plexus  may  be  cut  through  opposite  the  third  rib ;  and  the  fat  and  fascia 
should  be  cleaned  from  the  muscular  fibres. 

The  SERRATUS  MAGNUS  MUSCLE  (fig.  71,  a)  exteuds  between  the 
scapula  and  the  thorax.  It  arises  by  nine  pointed  processes  from  the  out«r 
surface  of  the  eight  upper  ribs, — the  second  rib  having  two  pieces  ;  and 
between  the  ribs  it  takes  origin  from  the  aponeurosis  covering  the  inter- 
costal muscles.  The  fibres  converge  towards  the  base  and  angles  of  the 
scapula,  but  from  a  difference  in  their  direction  the  muscle  appears  to 
consist  of  three  parts. 

The  upper  part  is  attached  internally  to  the  first  two  ribs  and  an 
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^ymnenrotic  arch  between  them  ;  and  externally,  to  an  impression  on  the 
v«ntml  surface  of  the  upper  angle  of  the  scapula.  A  middle  part,  which 
i^  verj  thin,  extends  from  the  second,  third,  and  fourth  ribs,  to  the  base 
:>f  the  shoulder  bone.  And  a  lower  part,  which  is  the  Strongest,  is  coa- 
rsected  on  the  one  side  with  four  ribs  (fifth,  sixth,  seventh,  and  eighth), 
«wb«re  it  digilales  with  like  processes  of  origin  of  the  external  oblique 
EXiuBcle  ;  and,  on  the  other  side,  it  is  fixed  into  the  special  surface  on  the 
c<i6tal  aspect  of  the  lower  angle  of  the  scapula. 

Xhe  serratus  is  applied  against  the  ribs  and  the  intercostal  muscles,  and 
i«  panlj  concealed  by  the  pectoral  muscles  and  the  axillary  vessels  and 
laerves :  in  the  ordinary  position  of  thu  arm  the  scapula  and  subficapuUris 
^u%  in  contai-t  with  it. 

Helton.  The  whole  muscle  acting,  the  scapula  is  carried  forwards.  But 
%,'he  lower  and  stronger  fibres  can  move  forwards  the  lower  angle,  rotating 
fthe  bone  around  an  axis  through  the  centre,  and  raise  the  acromion. 

JHiieetion.  The  inlercoslal  muscles  will  be  brought  into  view  by  de- 
Caching  the  processes  of  origin  of  the  serratus  from  the  ribs  for  a  couple 
^f  inches,  and  by  taking  away  the  loose  tissue  on  the  surface.  Towards 
Che  front  of  the  chest  is  a  thin  aponeurosis,  which  is  continued  forwards 
from  each  external  intercostal  to  the  sternum  ;  this  is  to  be  retained  in 
Che  third  intercostal  space.  Some  of  the. lateral  cutaneous  nerves  should 
lie  preserved. 

The  INTERCOSTAL  MCBCi.ES  are  named  from  their  position  between  the 
vnbs.  There  are  two  layers  in  each  space,  but  neither  occupies  the  whole 
length  of  the  space.  The  direction  of  the  fibres  differs  in  each  stratum 
for,  whilst  the  fibres  of  the  external 
snuBcle  run  very  obliquely  down- 
■^rards  and  forwards,  those  of  the 
Sntemal  have  an  opposite  direction 
Itetireen  the  osseous  parts  of  the 
aribe,  so  that  the  two  sets  cross. 

The  external  mtttcU  is  fixed  to 
"Che  outer  margin  of  the  ribs  of  each 
antercostal  space,  and  consists  of 
-Aeeby  and  tendinous  fibres,  Pos- 
'■eriorly  the  fibres  begin  at  or  near 
the  tubercle  of  the  rib;  and  anle- 
3norly  they  end  short  of  the  middle 
line,  but  after  a  different  manner  in 
the  upper  and  lower  spaces : — In 
the  intervals  between  the  true  ribs, 
they  cease  near  the  costal  curtilages, 
and  a  thin  aponeurosis  is  continued 
onwards  from  the  point  of  ending  to 
the  sternum.  In  the  lower  spaces 
they  are  continued  between  the  car- 
tilages (Theile)  reaching  the  end 
of  the  ribs  in  the  last  two.  ^  AiincLmeni. 

Dtuection.     The  internal  inter- 
costal muscle  will  be  Keen  by  cutting  through  and  removing  the  r 
layer  and  the  fascia  in  one  of  the  widest  8(wices,  say  the  second  ;  it  will  be 
TMOgnized  by  the  difference  in  the  direction  of  the  fibres. 

Far  back  between  the  two  muscles,  and  close  to  the  rib  above,  the  inter- 


Fig.  7L 
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costal  nerve  and  artery  will  appear.  A  branch  of  the  nerve  to  the  surface 
(lateral  cutaneous  of  the  thorax)  should  be  followed  through  the  external 
muscle ;  and  the  trunk  of  the  nerve  is  to  be  traci^d  forwards  in  one  or 
more  spaces  to  the  sternum,  and  the  surface  of  the  thorax. 

The  hinder  part  of  these  muscles  will  be  seen  in  the  dissection  of  the 
Back  and  thorax. 

The  internal  intercostal  muscle,  attached  to  the  inner  border  of  the  ribs 
bounding  the  intercostal  space,  begins  in  front  at  the  extremity  of  the 
ribs,  and  ceases  behind  near  their  angles.  Posteriorly  they  do  not  end  at 
the  same  distance  from  the  spine,  for  the  upper  and  lower  approach  nearer 
than  the  middle ;  and,  anteriorly,  in  the  two  lowest  spaces,  the  muscular 
fibres  are  continuous  with  the  internal  oblique  of  the  abdomen.  One  sur- 
face is  covered  by  the  external  muscle  and  in  j)art  by  the  intercostal  ves- 
sels and  nerve ;  and  the  opposite  surface  is  in  contact  with  the  pleura. 

Action.  By  the  alternate  action  of  the  intercostal  muscles  the  ribs  are 
moved  in  respiration. 

The  external  intercostals  elevate  the  ribs  and  evert  the  lower  edges,  so 
as  to  enlarge  the  thorax  in  the  antero-i)Osterior  and  transverse,  directions : 
they  come  into  play  during  inspiration. 

The  internal  intercostals  act  in  a  direrent  way  at  the  side  and  fore  part 
of  the  chest. 

Between  the  osseous  parts  of  the  ribs  they  depress  and  turn  in  those 
bones,  diminishing  the  size  of  the  thorax  ;  and  they  are  brought  into  use 
in  expiration. 

Between  the  rib-cartilages  they  raise  the  ribs,  and  become  muscles  of 
inspinition  like  the  outer  layer. 

If  both  sets  of  muscles  contract  simultaneous! v,  the  motion  of  the  ribs 
will  be  arrested  ;  or  if  two  or  more  ribs  are  broken  near  the  spinal  column, 
the  muscles  of  the  space  or  spaces  injured  will  be  unable  to  move  these 
bones. 

Dissection.  To  bring  into  view  the  triangularis  sterni  muscle  and  the 
internal  mammary  vessels,  the  cartilages  of  the  true  ribs,  except  the  first 
and  seventh,  are  to  be  taken  away  with  the  intervening  muscles  on  the 
right  side  of  the  body  ;^  but  the  two  ribs  menti  )ned  are  to  be  left  un- 
touched for  the  benefit  of  the  dissectors  of  the  abdomen  and  head  and 
neck.  Small  arteries  to  each  intercostal  space  and  the  surface  of  the 
thorax,  and  the  intercostal  nerves,  are  to  be  preserved.  The  surface 
of  the  triangularis  sterni  will  be  apparent  when  the  loose  tissue  and  fat 
are  removed. 

The  TRIANGULARIS  STERNI  (fig.  72,  a)  is  a  thin  muscle  beneath  the 
costal  cartilages.  It  arises  internally  from  the  side  of  the  xiphoid  carti- 
lage, from  the  side  of  the  sternum  as  high  as  the  third  costal  cartilage, 
and  usually  from  the  inner  ends  of  the  lower  three  true  costal  cartilages. 
Its  fibres  are  directed  outwards,  the  upper  being  most  oblique,  and  are 
inserted  by  fleshy  fasciculi  into  the  true  ribs  except  the  last  two  and  the 
first,  at  the  junction  of  the  bone  and  cartilage,  and  into  an  aponeurosis  in 
the  intercostal  spaces. 

The  muscle  is  covered  by  the  ribs  and  the  internal  intercostals,  and  by 
the  internal  mammary  vessels  and  the  intercostal  nerves.  It  lies  on  the 
pleura.     Its  lower  fibres  touch  those  of  the  trans versalis  abdominis. 

>  On  the  left  side  the  vessels  and  the  muscle  will  have  been  destroyed  by  the 
injection  of  the  body. 
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Atlif-  I'lic  muBcle  afisuts  in  depretwing  llie  nntorior  enils  nf  the  riba ; 
fai  by  diminbliing  the  size  of  the  tLorux,  it  bucomes  an  cxjiiratory 

Tlie  internal  mammary  arlerj/  is  a  branch  of  the  Aiibclavian  (p.  77), 
tnd  enierB  the  thorax  beneath  the  cartilage  of  the  first  rib.  Il  is  con- 
tinued tiirough  ihe  tliorax,  Ij^ing  beneath  the  c(«litl  cartilagea  and 
alHjui  lialf  an  inch  from  tlie  sternum,  a8  far  m  the  interval  l>i-iween  the 
lixih  »nil  seventh  riba;  there  it  givus  (ixternally  a  large  musculur  branch 
(musculo-phrenic),  and  passing  beneath  tht^  seveiilb  rib,  enters  the  sheath 
of  tlie  rectus  muscle  in  the  wall 

<^tfae^H)oinen.     Inthechent  Fig.  72. 

the  artery  lies  on  the  pleura 
mil  the  iriangularis  stemi,  und 
la  croesed  by  the  intercostal 
oerTES.  It  is  accompanied  by 
tvn  Teins,  and  by  a  chain  of 
I^npftatic  glands.  The  Tolbw- 
iagbranchei  take  origin  in  the 

a.  A  small  branch  (comti 
itrri  phrmici)  arises  as  soon 
as  the  artery  enters  the  chest, 
and  descends  to  the  diaphragm 
along  ilie  phrenic  nerve. 

6.  A  few  small  media$linal 
brandies  are  distributed  to  the 
remains  of  the  thymus  gland, 

Ihe   |>«rirardium,  and  the  tri-       vnw  »«"■  ■■HnmorTHr  attjchmbxii  nnn 
anguluHii  sterni  musele.  TiimucLamii  sitixi  huiclk,  a. 

r.     Two  anterior  inlerrottal 
iranchf$  turn  outwards  iu  each  space,  one  being  plaet'd  on  the  honlei 
eucli    costal  cartilage,  and  terminate  by  amis  Ion  losing  with  tlie  iiuriie  iiit 
««taJ  nrieries. 

Ptrforating  branchr*.  one  or  two  op[ioniIe  eaeh  sptiee,  pierce  the 


lenisftl  intercostal  and  jK-ctoral  muKcles,  and  a 
ef  ll»«  thorax  with  the  anterior  cutaneous  nerve 
ply    the  mamma  in  the  femnlu. 

ff-  Tlic  miitculo-phrenic  branch  courses  (lutw 
of  ttie  Bt-venth  and  eighth  ribs,  and  enters  ili 
I>erlV>ra[iiig  the  diaphragm:  it  supplies  anter 
intercostal  spaces.  Its  termination  will  apjiei 
al><.lciiiii'n. 

artery;  these  ji 


Iriliuted  on  the  surlucu 
er  branches  sup. 


irds  b 


ith  the  car  I  i  lazes 

'all  of  the  abdumeu  by 
branchi's  to  the  lower 
n  the  disstfclion  of  the 


:  trunk,  which 


1  no  rrint  accompany  1 
op«*ns  into  the  innominate  vein. 

Till;  inlercottal  nervet,  seen  now  in  the  anterior  part  of  their  extent, 
ftr«  lie  anterior  primary  branches  of  the  dorsal  nerves,  and  snp])ly  the 
wall  of  the  thorax.  Placed  at  lirat  In^tweeii  the  layem  of  the  intereostul 
mawlni,  each  gives  off  the  lateral  culaiieoiia  nerve  of  the  thorax,  alKiut 
midway  l>elween  the  spine  and  the  sternum. 
eniMion  of  that  offset,  the  trunk  is  contini 
sh«rwards  beneath  the  internal  intercostal  n 
■temum,  whert;  it  ends  as  the  anterior  cutaneous  nervr^  of  the 
Branckei  supply  the  inlercoslnl  muscles,  and  the  triangularis  stern 


1  Krst  i 


3  by  the 

diteofih.) 


240  DISSECTION    OF   THE   UPPER   LIMB. 

The  aortic  intercostal  arteries  He  with  the  nerves  between  the  strata  of 
intercostal  muscles,  and  nearer  the  upper  than  the  lower  rib  bounding  the 
intercostal  space.  About  the  mid  point  of  the  space  (from  before  back) 
the  artery  bifurcates : — one  branch  follows  the  line  of  the  upper  rib,  and 
the  other  descends  to  the  lower  rib ;  both  anastomose  anteriorly  with  the 
intercostal  offsets  of  the  internal  mammary  artery. 

A  small  cutaneous  offset  is  distributed  with  the  lateral  cutaneous 
nerve  of  the  thorax ;  and  other  branches  are  furnished  to  the  thoracic 
wall. 

Directions,  The  dissector  of  the  upper  limb  waits  now  the  appointed 
time  for  the  examination  of  the  thorax.  But  as  soon  as  the  body  is  turned 
he  is  to  take  his  share  in  the  dissection  of  the  Back,  and  to  proceed  with 
the  parts  marked  for  him  in  Chapter  V. 

After  the  Back  is  finished  the  limb  is  to  be  detached  from  the  trunk  by 
sawing  the  clavicle  about  the  middle,  and  cutting  through  the  soft  parts 
connected  with  the  scapula. 


Section  II, 

SCAPULAR  MUSCLES,  VESSELS,  NERVES,  AND  LIGAMENTS. 

Position.  After  the  limb  has  been  separated  from  the  trunk  it  is  to  be 
placed  with  the  subscapularis  uppermost. 

Dissection.  The  different  muscles  that  have  been  traced  to  the  scapula 
in  the  dissection  of  the  front  of  the  thorax  and  the  Back,  are  now  to  be 
cleaned,  and  to  be  followed  to  their  insertion  into  the  bone.  A  small 
part  of  each,  about  an  inch  in  length,  should  be  left  for  the  purpose  of 
ascertaining  the  osseous  attachment. 

Between  the  larger  rhomboid  muscle  and  the  serratus  magnus  at  the 
base  of  the  scapula,  run  the  posterior  scapular  artery  and  vein,  whose 
ramifications  are  to  be  traced. 

To  the  borders  and  the  angles  of  the  scapula  the  following  muscles  are 
connected : — 

From  the  upper  margin  of  the  scapula  arises  one  muscle,  the  omo-hyoid 
(fig.  73,  e).  At  its  origin  that  muscle  is  about  half  an  inch  wide ;  it  is 
attached  to  the  edge  of  the  bone  behind  the  notch,  and  sometimes  to  the 
ligament  which  converts  the  notch  into  a  foramen. 

The  lower  margin^  or  costa,  gives  origin  to  the  long  head  of  the  triceps 
(fig.  79,  a),  and  to  some  fibres  of  the  teres  major;  but  these  attachments 
will  be  ascertained  in  the  progress  of  the  dissection. 

The  base  of  the  bone  has  many  muscles  inserted  into  it  (fig.  74).  Be- 
tween the  superior  angle  and  the  spine  is  the  levator  anguli  scapulae,  h. 
Opposite  the  spine  the  rhomboideus  minor,  J,  is  fixed.  And  between  the 
spine  and  the  inferior  angle  the  rhomboideus  major,  k,  is  attached :  the 
upper  fibres  of  this  muscle  end  often  in  an  aponeurotic  arch,  and  are  con- 
nected indirectly  to  the  bone  by  means  of  an  expansion  from  it.  Internal 
to  those  muscles,  and  inserted  into  all  the  biise  of  the  scapula,  is  the  ser- 
ratus magnus  muscle  (fig.  73,  d). 

On  the  inner  surface  of  the  upper  and  lower  angles  of  the  scapula  the 
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6i»M~«t  of  the  Hermtos  magnue  »re  onllected.     On  tlie  outer  Rurrnce  of  the 
iiftfV^rior  angle  lies  the  terus  major  (lig.  79,  <i)  which  will  \w.  enbsequenlly 

'TM'he  insertion  of  the  ematl  pectoral  miiacle  into  the  fore  part  of  the 
ii[»-per  surface  of  the  coracoid  process  may  be  asceitnincd  nt  this  etage  of 
tla.«2  dissection  (fig.  73,  f). 


_  Diutclion.  By  (he  sepnration  of  the  srr.-ntuei  from  the  subscapuluris  n 
***  ^  %i  fascia  comes  into  view,  which  belongs  lo  the  In^t  mn.'u^le,  anil  is  tixt<t 
''^  '*:lie  bone  around  its  margins  ;  afier  it  has  been  observed,  it  may  be  re- 
m.«Zte-red. 

~^he  gubscflpulnris  muscle  is  to  be  followed  forwards  ro  lis  insertion  info 

*r*^^    humerus.     Next,  the  ax illnry  vessels  and  nerves,  and  the  ofl^itg  of 

**-^s^§e  to  the  muscles,  should  be  well  cleaned. 

—^    "The  SL'bSCAPUi.ARi!]   MUSCLE  (fig.  73,  a)  occupies  the  nnder  surface 

the  Bcapula,  and  is  concealed  by  that  bone  when  the  limb  is  in  its 

^^^*.ural  position.     The  muscle  arist*  from  the  concave  siirfacti  on    the 

*^**itral  aspect  of  the  scapula,  except  at  the  angles,  and  this  attachment 

^**j:hes  forwards  nearly  to  the  neck  ;  it  is  united  also  lo  the  ridges  of  the 

J^^^*ie  by  tendinous  processes,     Exiernnlly  it  is  interled  by  a  tendon  into 

*^a  Bmall  tuberosity  of  the  humerus,  and  by  fleshy  fibres  into  the  neck  for 

^^•iriy  an  inch  below  that  process. 

£y  one  surface  the  musde  bounds  the  axilla,  and  is  in  contact  witli  the 
^^-Slhuy  vessels  and  nerves  and  the  serratns  mafinus.  By  the  other,  it 
^^^11  against  the  scapula  and  the  shoulder  joint;  and  between  its  tendon 
*^  *3  the  root  of  the  coracoid  procpsa  is  a  bursa,  which  communicates  pene- 
'**-lly  with  tlie  synovial  membnme  of  the  joint.  The  lower  border  projects 
^^^'ch  beyond  the  bone  ;  it  is  contiguous  to  the  teres  major,  the  laiissimus 
16 
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The  aortic  intercostal  arteries  lie  with  the  nerves  between  the  strata  of 
intercostal  muscles,  and  nearer  the  upper  than  the  lower  rib  bounding  the 
intercostal  space.  About  the  mid  point  of  the  space  (from  before  back) 
the  artery  bifurcates: — one  branch  follows  the  line  of  the  upper  rib,  and 
the  other  descends  to  the  lower  rib ;  both  anastomose  anteriorly  with  the 
intercostal  offsets  of  the  internal  mammary  artery. 

A  small  cutaneous  offset  is  distributed  with  the  lateral  cutaneous 
nerve  of  the  thorax ;  and  other  branches  are  furnished  to  the  thoracic 
wall. 

Directions,  The  dissector  of  the  upper  limb  waits  now  the  appointed 
time  for  the  examination  of  the  thorax.  But  as  soon  as  the  body  is  turned 
he  is  to  take  his  share  in  the  dissection  of  the  Back,  and  to  proceed  with 
the  {>arts  marked  for  him  in  Chapter  V. 

After  the  Back  is  finished  the  limb  is  to  be  detached  from  the  trunk  by 
sawing  the  clavicle  about  the  middle,  and  cutting  through  the  soft  parts 
connected  with  the  scapula. 


Section  II. 

SCAPULAR  MUSCLES,  VESSELS,  NERVES,  AND  LIGAMENTS. 

Position,  After  the  limb  has  been  separated  from  the  trunk  it  is  to  be 
placed  with  the  subscapularis  uppermost. 

Dissection,  The  different  muscles  that  have  been  traced  to  the  scapula 
in  the  dissection  of  the  front  of  the  thorax  and  the  Back,  are  now  to  be 
cleaned,  and  to  be  followed  to  their  insertion  into  the  bone.  A  small 
part  of  each,  about  an  inch  in  length,  should  be  left  for  the  purpose  of 
ascertaining  the  osseous  attachment. 

Between  the  larger  rhomboid  muscle  and  the  serratus  magnus  at  the 
base  of  the  scapula,  run  the  posterior  scapular  artery  and  vein,  whose 
ramifications  are  to  be  traced. 

To  the  borders  and  the  angles  of  the  scapula  the  following  muscles  are 
connected : — 

From  the  upper  margin  of  the  scapula  arises  one  muscle,  the  omo-hyoid 
(fig.  73,  e).  At  its  origin  that  muscle  is  about  half  an  inch  wide ;  it  is 
attached  to  the  edge  of  the  bone  behind  the  notch,  and  sometimes  to  the 
ligament  which  converts  the  notch  into  a  foramen. 

The  lower  margin^  or  costa,  gives  origin  to  the  long  head  of  the  triceps 
(fig.  79,  a),  and  to  some  fibres  of  the  teres  major;  but  these  attachments 
will  be  ascertained  in  the  progress  of  the  dissection. 

The  base  of  the  bone  has  many  muscles  inserted  into  it  (fig.  74).  Be- 
tween the  superior  angle  and  the  spine  is  the  levator  anguli  scapulse,  h. 
Opposite  the  spine  the  rhomboideus  minor,  j,  is  fixed.  And  between  the 
spine  and  the  inferior  angle  the  rhomboideus  major,  K,  is  attached :  the 
upper  fibres  of  this  muscle  end  often  in  an  aponeurotic  arch,  and  are  con- 
nected indirectly  to  the  bone  by  means  of  an  expansion  from  it.  Internal 
to  those  muscles,  and  inserted  into  all  the  base  of  the  scapula,  is  the  ser- 
ratus magnus  muscle  (fig.  73,  d). 

On  the  inner  surface  of  the  upper  and  lower  angles  of  the  scapula  the 
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iho  trunk.     The  limh  heing  raised,  the  anterior  fibres  will  carry  it  for- 
wnnid,  and  ihe  poeierror  fibres  will  move  it  baokwards. 

^'Len  tlie  humtfniB  is  fixeil  tin  in  climbing:,  the  muscle  nssinls  in  sup- 
porting the  weight  of  the  boily,  and  filrengtlieninji  the  shouhler-joint. 

Jh'itection  (fig.  74).  The  delinid  is  to  be  divided  near  its  origin,  and 
m  to  be  thrown  down  as  much  m  the  circumflex  venBeia  and  nerve  beneiUh 
will  permit.  As  the  muxcle  is  raised  a  large  thiek  bursa  between  it  and 
the  head  of  the  humerus  comes  into  sight.  The  looiie  tissue  and  fat  are 
to  be  taken  away  from  the  circumflex  vessels  and  nerve;  and  tlie  siw"  of 
the  bursa  having  lieen  looked  to,  the  remains  are  lo  be  removed.  The 
insertion  of  the  muscle  should  be  examined. 


Fig.  74. 


-^^arU  covered  by  deltoid.      The  deltoid  conceuls  the  liea<l  and  upper 
^    '1    of  the  humerus,  and  those  (larts  of  the  doi-sal  scapular  muscles  which 
-  ^^    fixed  to  the  great  tuberosity-     A  large  bursn,  sometimes  divided  into 
intervenes  between  the  head  of  the  Ijumorus  and  tlie  under  surface 
t  deltoid  muscle  and  llie  itcromion  process.     BlIow  the  head  of  the 


•^cei 
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l)one  are  the  circumflex  vessels  and  nerve,  and  the  upper  part  of  the 
biceps  muscle.  In  front  of  the  humerus  is  the  coracoid  procesa  with  its 
muscles. 

Dissection,  By  followinp^  back  the  posterior  circumflex  Teasels  and 
nerve  through  a  s|)ace  between  tlie  humerus  and  the  long  head  of  the  tri- 
ceps, G,  their  connection  with  the  axillary  trunks  will  be  arrived  at.  In 
clearing  the  fat  from  the  space  a  branch  of  the  nerve  to  the  teres  minor 
muscle  is  to  be  sought  close  to  the  border  of  the  scapula*  where  it  is  sur- 
rounded by  dense  fibrous  tissue. 

Arching  outwards  in  front  of  the  neck  of  the  humerus,  is  the  small 
anterior  circumflex  artery :  this  is  to  be  cleanetl. 

Tlie  circumjlex  arteries  arise  near  the  termination  of  the  axillary  trunk 
(p.  S^r))  ;  they  are  two  in  number,  and  are  named  anterior  and  posterior 
from  their  position  to  the  neck  of  the  humerus. 

The  anterior  branch  is  a  small  artery,  which  courses  beneath  th© 
coraco-bnichialis  and  biceps  muscles,  and  ascends  in  the  bicipital  groove 
to  the  articulation  and  the  head  of  the  humerus :  it  anastomoses  with 
small  offsets  of  the  posterior  circumflex. 

The  posterior  circuwjiex  artery  (fig.  74,  o),  larger  in  size,  winds  back- 
wards through  a  space  between  the  liumerus  and  the  long  head  of  the 
triceps,  and  is  distributed  chiefly  to  the  deltoid  muscle,  in  which  it  anasto- 
moses with  the  acromial  thoracic  and  upper  profunda  arteries. 

Branches  are  given  from  it  to  the  head  of  the  humerus  and  the  shoulder 
joint,  and  to  anastomose  with  the  anterior  circumflex  artery.  It  supplies 
branches  likewise  to  the  teres  minor,  the  long  head  of  the  triceps,  and  the 
integuments. 

The  circumflex  nerve  {fig.  74, ')  leaves  the  arm-pit  with  the  posterior 
circumflex  artery  (p.  33r>),  and  bends  round  the  neck  of  the  humerus, 
Wneath  the  deltoid  muscle  in  which  it  ends.  Many  and  large  branches 
enter  the  deltoid,  and  terminate  in  it;  one  or  two  filaments  pierce  the 
fibres  and  become  cutaneous. 

Branches,  In  the  axilla  it  gives  an  articular  filament  to  the  under  part 
of  the  shoulder-joint.  Behind  the  humerus  it  furnishes  an  offset  to  the 
teres  minor  ('),  which  has  a  reddish  gjiugliform  swelling  on  it.  And  at 
the  edge  of  the  deltoid  it  gives  origin  to  the  cutaneous  nerre  (')  before 
notice<i. 

The  IXFK  A  SPIN' ATI'S  ML'srLE  (fig.  74,  b)  occupies  the  infraspinal  part 
of  the  scapula,  and  extends  to  the  head  of  the  humerus.  The  muscle 
arises  from  the  infraspinal  fossa,  except  at  thnn*  spots,  viz.,  the  neck,  and 
the  lower  angle  and  inferior  border  where  the  teres  muscles  are  attached; 
it  arises  also  from  the  lower  side  of  the  spinous  ])rocess,  and  from  the  special 
fascia  covering  the  surface.     Its  fibres  converge  to  a  tendon,  which  is  in-  — - 

serted  into  the  middle  impression  on  the  great  tuberosity  of  the  humerus,  «-  •> 

and  joins  the  tensions  of  the  supnispinatus  and  teres  minor. 

A  pnrt  of  the  muscle  is  subcutaneous,  and  the  fibn^s  arising  from  the  £V 

spine  of  the  scapula  overlay  the  tendon  :    the  upper  |K)rtion  is  concealed  M~ji 

by  the  deltoid  ;  an<l  the  lower  end,  by  the  latissimus  dorsi.     The  lower  ^Trr 

bonier  is  pamllel  to  the  teres  minor,  with  which  it  is  sometimes  united.  «  /. 

The  muscle  lies  on  the  scapula  and  the  humero-scapular  articulation,  but       ^.^^  A 
between  it  and  the  joint  is  a  small  bursa. 

Action,    With  the  humerus  hanging  it  acts  as  a  rotator  outwards;  and    ^"md 
when  the  Inme  is  raised  it  will  move  the  same  backwards  in  concert  witlia'  .f /i 
the  hinder  part  of  the  deltoid. 


/ 
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IhetniDk.     The  limb  betii<;;  raiiM^d,  t)i«  nnterior  filireA  will  cflrry  U  tbr- 

Mtnlty  A"<^  *^^  posterior  fibres  will  movl^  it  barkwardii. 

Ifden  tlie  hunu^rus  is  fixeil  ns  in  climbing,  the  miiHcle  n-'sislii  in  auji- 
porting  the  weight  of  the  body,  and  mrengtliunin}!  the  shoulder- joint. 

tXts^^of  (fiff-  74)'  The  deltoid  is  to  be  divided  near  its  ori^n,  and 
in  lo  be  thrown  down  as  much  as  the  circumflex  vessels  and  nerve  beneath 
will  atfTTHit-  As  the  muscle  is  raised  a  largt^  thii^k  bursa  between  it  and 
the  hat*^  '^^  '^^  humerus  comes  into  eight.  The  loose  tiMgue  nnd  fut  are 
to  be  t»l<^>>  away  from  the  circumHf  x  vessels  and  nervn  ;  and  the  size  of 
thebui'**'iB^'''ig  been  looked  to,  the  remuins  are  to  -      — 

iiuerlioi>  of  the  muscle  should  be  esamined. 


FIk.  74. 


Parlt  eorrred  by  dr/toiil.  The  deltoid  coneesiln  the  head  and  u|>])er 
enilnTthe  humeru»<,  and  those  {inrts  of  the  domiil  Mtaimlur  munc.h-s  which 
prefixed  to  the  great  tulxiroaity.  A  largi-  burjii,  siimetimu.i  iliviiled  into 
fMt,  intervenes  between  the  lieud  of  the  humerus  and  the  under  surface 
uf  the  deltoid  muscle  and  the  lurroniion  itrw^vAH.     Below  the  head  of  the 
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bone  are  the  circumflex  vessels  and  nerve,  and  the  upper  part  of  the 
biceps  muscle.  In  front  of  the  humerus  is  the  coracoid  process  with  its 
muscles. 

IMssection.  By  following  back  the  posterior  circumflex  vessels  and 
nerve  through  a  space  between  the  humerus  and  the  long  head  of  the  tri- 
ceps, G,  their  connection  with  the  axillary  trunks  will  be  arrived  at.  In 
clearing  the  fat  from  the  space  a  branch  of  the  nerve  to  the  teres  minor 
muscle  is  to  be  sought  close  to  the  border  of  the  scapula,  where  it  is  sur- 
rounded by  dense  fibrous  tissue. 

Arching  outwards  in  front  of  the  neck  of  the  humerus,  is  the  small 
anterior  circumflex  artery :  this  is  to  be  cleaned. 

The  circnmjlex  arteries  arise  near  the  termination  of  the  axillary  trunk 
(p.  335)  ;  they  are  two  in  number,  and  are  named  anterior  and  posterior 
from  their  position  to  the  neck  of  the  humerus. 

The  anterior  branch  is  a  small  artery,  which  courses  beneath  the 
coraco-bmchialis  and  biceps  muscles,  and  ascends  in  the  bicipital  groove 
to  the  articuhition  and  the  head  of  the  humerus :  it  anastomoses  with 
small  offsets  of  the  posterior  circumflex. 

The  posterior  circvmjiex  artery  {fig.  74,  a),  larger  in  size,  winds  back- 
wards through  a  space  between  the  humerus  and  the  long  head  of  the 
triceps,  and  is  distributed  chiefly  to  the  deltoid  muscle,  in  which  it  anasto- 
moses with  the  acromial  thoracic  and  upper  profunda  arteries. 

Branches  are  given  from  it  to  the  head  of  the  humerus  and  the  shoulder 
joint,  and  to  anastomose  with  the  anterior  circumflex  artery.  It  supplies 
branches  likewise  to  the  teres  minor,  the  long  head  of  the  triceps,  and  the 
integuments. 

The  circumflex  nerve  (fig.  74,  ^)  leaves  the  arm-pit  with  the  posterior 
circumflex  artery  (p.  335),  and  bends  round  the  neck  of  the  humenis, 
beneath  the  deltoid  muscle  in  which  it  ends.  Many  and  large  branches 
enter  the  deltoid,  and  terminate  in  it ;  one  or  two  filaments  pierce  the 
fibres  and  become  cutaneous. 

Branches.  In  the  axilla  it  gives  an  articular  filament  to  the  under  part 
of  the  shoulder-joint.  Behind  the  humerus  it  furnishes  an  offset  to  the 
teres  minor  ('),  which  has  a  reddish  gangliform  swelling  on  it.  And  at 
the  edge  of  the  deltoid  it  gives  origin  to  the  cutaneous  nerve  (')  before 
noticed. 

The  INFRASPINATUS  MUSCLE  (fig.  74,  b)  occupies  the  infraspinal  part 
of  the  scapula,  and  extends  to  the  head  of  the  humerus.  The  muscle 
arises  from  the  infraspinal  fossa,  except  at  three  spots,  viz.,  the  neck,  and 
the  lower  angle  and  inferior  border  where  tlie  teres  muscles  are  attached ; 
it  arises  also  from  the  lower  side  of  the  spinous  process,  and  from  the  special 
fascia  covering  the  surface.  Its  fibres  converge  to  a  tendon,  which  is  in- 
serted into  the  middle  impression  on  the  great  tuberosity  of  the  humerus, 
and  joins  the  tendons  of  the  supraspinatus  and  teres  minor. 

A  part  of  the  muscle  is  subcutaneous,  and  the  fibres  arising  from  the 
spine  of  the  scapula  overlay  the  tendon  :  the  upper  portion  is  concealed 
by  the  deltoid ;  and  the  lower  end,  by  the  latissimus  dorsi.  The  lower 
border  is  parallel  to  the  teres  minor,  with  which  it  is  sometimes  united. 
The  muscle  lies  on  the  scapula  and  the  humero-scapular  articulation,  but 
between  it  and  the  joint  is  a  small  bursa. 

Action.  With  the  humerus  hanging  it  acts  as  a  rotator  outwards ;  and 
when  the  bone  is  raised  it  will  move  the  same  backwards  in  concert  with 
the  hinder  part  of  the  deltoid. 
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The  TERES  MINOR  (fig.  74,  c)  w  a  narrow  flc8hy  slip,  whicli  is  often 

onited  inseparably  with  tlio   prece<ling  muscle,  along  whose  lower  lK>rder 

If  lic^    It  arises  on  the  dorsum  of  the  scapula  from  a  special  surface  along 

Ihe  ^pp^r  two-thirds  of  the  inferior  costa  of  the  bone,  and  fn»m  the  invest- 

lOfiT  ^^i&  9  A"^  It  is  inserted  by  a  tendon  into  the  lowest  of  the  three  marks 

0^'  t  lie  great  tuberosity  of  the  humerus,  as  well  as  by  Heshy  fibres  into  the 

huvrnmerus  below  tliat  spot — about  an  inch  together. 

^This  muscle  is  partly  covered  by  the  deltoid  ;  it  rests  on  the  long  head 
of  ^  he  trice|)S  and  the  shoulder  joint.  Underneath  it  the  dorsal  branch  of 
fh«^    subscapular  artery  turns. 

^^ction.  The  arm  hanging  the  muscle  rotates  it  out  and  moves  it  back  ; 
th^    arm  being  raiseil  the  teres  depresses  the  humerus. 

%n  climbing  it  su)>|K>rte  the  joint  like  the  preceding  scapular  muscles. 

rThe  TERES   MAJOR  muscle  (fig.  74,  d)  is  extended  from  the   inferior 

i^ffprle  of  the  scapula  to  tlie  humerus.     Its  origin  is  from  the  rough  surface 

oo^   the  dorsum  of  the  bone  at  the  inferior  angle ;  from  the  inferior  costa 

ngi  far  forwards  as  an  inch  from  the  long  head  of  the  trice|is ;   and  from 

the  fascia  covering  the  teres  minor.     The  fibres  end  in  a  tendon  which  is 

inserted  partly  into,  and  ^lartly  behind  the  inner  edge  of  the  bicipital  gi'oove 

of  the  humerus. 

This  muscle  assists  in  forming  the  posterior  fold  of  the  axilla ;  and  is 

fiituate  beneath  the  axillary  vessels  and  nerves  near  the  humerus  (fig.  70). 

At  its  origin  it  is  covered  by  the  latissimus  dorsL     The  upfier  border  is 

contiguous  to  the  subscapularis  muscle,  and  the  lower  is  received  into  a 

hoiiow  formed  by  the  fibres  of  the  latissimus  dorsi      At  the  humerus  the 

tendon  of  the  muscle  is  one  inch  and  a  half  to  two  inches  wide,  and  is 

placed  behind  that  of  the  latissimus :    the  two  are  separated  alnive  by  a 

hurtiA  ;  but  they  are  united  below,  and  an  exiNinsion  is  sent  from  thcin  to 

^he  fi^scia  of  the  arm.    A  s<H*ond  bursa  lies  b(»tween  the  tenchin  and  tin*  l)on«». 

A.ction,  If  the  limb  hangs  it  is  carried  back   l>ehind  the  trunk  and  is 

i^tattf^l  inwards  by  the  nins<rle.     The   humerus  b(*ing  raised,  the  muscle 

depr<t^s8es  and  ad  ducts  it. 

With  the  limb  fixed  by  the  hand  tl»e  teres  will  cause  the  lower  angle  of 
Che   9<*apula  to  move  forwards. 

B«^low  the  scapula  (inferior  costa),  where  the  ten»s   musi'Ics  M*parate 

from  one  another,  is  a  triangular  interval,  which   is  lH>un(h'(I  in  front  by 

the    »haft  of  the  humenis,  and  above  and  below  bv  the  t<'res  muscles.     This 

spao<*  is  divided  into  two  by  the  long  head  of  the  triceps.     Through  the 

anterior  part,  which  is  of  a  <pmdrilatend  sha|><%  the  |M>sterior  circumflex 

ve«^t*els  and  the  circumflex  nerv«*  pjuis  :    and  op|M)Hite  the  jM^sterior  trian- 

gu\a\r  8|)ace,  the  dorsal  branch  (r)  of  the  subscapular  artery  beuils  Imck- 

war«L<t. 

lyissertion  (fig.  75).   In  order  that  the  acromion   process  may  l>e  sawn 
ibrough  to  ex|)ose  the  supnispinatus  musch»,  tlie  ligam<*nts  of  the  scapula 
and  clavicle,  which  would  be  injured  by  such  a  proceeding,  should  next  be 
dissected. 

A  ligament  (coraco-clavicular)  ascends  from  the  c<»racoid  process  to  the 
under  {lart  of  the  clavicle:  on  removing  the  areolar  tissue  it  will  he  seen 
toconi^ist  of  two  fmrts,  anterior  and  jmsterior,  diftering  in  size,  and  in  the 
direction  of  the  fibnts. 

A  capsular  ligament,  connecting  the  outer  end  of  the  chiviele  with  the 
acromion,  will  be  recognized  by  taking  awny  the  fibres  of  the  tra[)ezius 
aod  deltoid  muscles. 
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where  it  ^ives  offsets  to  the  infraspinatus  muscle  and  the  scapula,  and 
anustoniosifs  with  the  dorsal  bninch  of  tlie  subscapular,  and  the  posterior 
scapular  artery  of  the  suhclavian. 

Beneath  the  supraspinatus  it  furnishes  a  iupraspinal  branch  for  the 
supply  of  the  muscle,  the  bone,  and  tlie  shoulder-joint. 

The  companion  vein  of  the  suprascai>ular  artery  joins  the  external  jugu- 
lar vein. 

The  svprascapular  nerve  Q)  is  a  branch  of  tlie  brachial  plexus  (p.  80). 
When  it  reaches  the  costa  of  the  scapula,  it  enters  the  supraspinal  foMa 
beneath  the  posterior  special  ligament.  In  the  fossa  it  supplies  two 
branches  to  the  supraspinatus ;  and  is  continued  beneath  a  fibrous  band  to 
the  infraspinatus  muscle,  in  which  it  ends. 

Tlie  nerve  gives  some  articular  filaments  to  the  shoulder-joint,  and  other 
offsets  to  the  scapula. 

The  posterior  scapular  artery  runs  along  the  base  of  the  scapula  beneath 
the  rhoml>oid  muscles,  furnishing  offsets  to  them  and  the  surfaces  of  Uie 
bone.     It' is  more  fully  noticed  with  the  dissection  of  the  Back. 

The  dorsal  branch  of  the  subscapular  artery  (b)  (p.  33/))  turns  below 
the  inferior  costa  of  the  scapula,  op]K>site  the  ])Osterior  of  the  two  spaces 
between  the  teres  muscles.  Entering  the  infraspinal  fossa  beneath  the 
teres  minor,  it  supplies  that  muscle  and  the  infraspinatus,  and  communi- 
cates with  the  supniscapular  artery.  This  vessel  sends  a  branch  along 
the  doi*simi  of  the  scapula  bi*tween  the  teres  muscles,  towards  the  inferior 
angle  of  the  bone. 


Section  III. 

THE  FRONT  OF  THE  ARM. 

Position,  For  the  dissection  of  the  su|)erficial  vessels  and  nerves  on 
the  front  of  the  arm,  the  limb  should  lie  Hut  on  the  table,  with  the  front 
uppermost. 

Dissection.  The  skin  is  to  be  raised  from  the  fore  and  hinder  parts  of 
the  arm  and  ell>ow-j(>int.    To  reflect  it,  make  one  incision  along  the  centre  ' 

of  the  limb  as  fur  as  two  inches  below  the  (Ubow  ;  and  at  the  termination,  « 

a  s<'cond  cut  half  round  the  forearm.     Strip  now  the  skin  from  the  limb,  ^* 

>is  low  as  the  tninsverst?  incision,  so  that  the  fat  which  contains  the  cuta-  '^ 

n(*ous  veswls  and  nerves  may  be  denuded.     Between  the  skin  and  the  ^=* 

prominence  of  the  olecranon  a  bursa  may  be  seen. 

The  cutaneous  \eiiis  (fig.  7<))  may  be  sought  first  in  the  fat :  they  are  ^^ 

very  numerous  bel(»w  the  bend  of  tlie  elbow,  as  they  issue  from  beneath  ^^ 

th(^  integumtMit.     One  in   the  centre  of  the  f'on*arm  is  the  median  vein,  ^  h 

which  bifurcates  nit  her  Iwdow  the  ellM)w.     External  to  this  is  a  small  vein  -■^ 

(nidial) ;  and  internal  to  it  niv  the  anterior  and   posterior  ulnar  veins,  •«•'» 

coming  from  the  front  and  back  of  the  fon*arm.     At  the  elbow  these  veins  ^^ 

an^  united  into  two;  one  (basilic)  is  to  be  fVdlowed  along  the  inner  side,  ^o 

and  the  other  (cephalic)  along  the  (»uter  side  of  the  arm. 

The  cutaneous  n(*rves  may  be  next  tniced  out.     Where  they  perforate  ^ 

the  deep  fiu<cia  they  lie  beneath  the  fat :  and  this  layer  must  be  soniiied  -J 

through  to  find  them. 
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I  Be^id^^ttj  there  is  a  gliding  movement  of  the  acromion  on  the  clavicle 

r  in  rotation  of  the  scapula.     For  instance,  wlu^n  the  acromion  is  depressed, 

[  it8artiotilar  surface  moves  from  above  down  at  the  fore  part  of  the  joint, 

and  fr€>wn  below  up  at  the  back.     Wlien  the  acromion  is  elevated  the  sur- 
face nnoves  in  exactly  the  op|)osite  way. 

ScA.  PULAR  Ligaments.  The  special  ligaments  of  the  scapula  are  two 
in  nunr&  Iter,  anterior  and  posterior,  and  extend  from  one  part  of  the  bone 
to  sno^  lier. 

Th^  posterior  ligament  (^)  is  a  nam)w  fasciculus  of  fibres  stretching 
across  the  notch  in  the  upper  costa  of  the  sc4i))uhi.  By  one  end  it  is  ut- 
tached  to  the  base  of  the  coracoid  process,  and  by  the  other  to  the  costa 
behiimd.  the  notch.  It  converts  the  notch  into  a  foramen,  through  which 
tbe  s^B  prascapular  nerve  passe^i. 

Tl^^i  anterior  or  coraco-acromial  ligament  (•)  is  triangular  in  form,  and 
extends  transversely  between  the  acromion  and  the  conicoid  process.  Kx- 
temc^lly  it  is  inserted  by  its  point  or  a{)ex  into  the  tip  of  the  acromion  ; 
and  internally,  where  it  is  much  wider,  it  is  attached  to  all  the  outer 
bonl^^T  of  the  coracoid  process,  reaching  backwards  to  the  capsule  of  the 
shoulder  joint.  The  ligiiment  consists  usually  of  two  thickened  bands, 
anterior  and  |)Osterior,  with  a  thin  intervening  {nirt.  It  formn  ])art  of  an 
arch  above  the  shoulder  joint,  which  stOjM  the  ascent  of  the  head  of  the 
humerus. 

ZHssection,    To  lay  bare  the  supraspinatus  muscle,  the  acromion  pro- 
cess is  to  be  sawn  through,  and  to  l)e  turned  aside  with  the  outer  end  of 
the  clavicle :  but  in  the  rei)etition  of  the  dissection  of  the  up|)er  limb,  the 
bone  may  be  left  uncut  for  the  pur|K)se  of  seeing  the  use  of  the  conico- 
aoromial  arch.     A  strong  fascia  covers  the  surface  of  the  muscle  ;  this  is 
t^o  y>^  taken  away  aft<?r  it  has  Inien  observed. 

The   si'TRAsriXATirs   mtsclk  (fig.  74,  -*)  has  the.  same  form  as  the 

liollow  of  the  l)one  it  fills.      It  arises  from  the  surface  of  the  snpra-spiiial 

^c>«<^«  of  the  scapula,  except  fro!n  the  cervical  part  ;  troni  the  upper  side  of 

^  ta^    spine  of  the  Ixme  ;  and  from  the  fascia  covering  the  surface.     Its  fibres 

*:?»^cl  in  a  tendon,  which  crosses  over  the  shoulder  joint,  and  is  inserted  into 

*!*♦*    upi)er  impn?ssion  of  the  great  tulximsity  of  tlie  humerus. 

The  mUf^le  is  concealed  by  the  tra|K'zius  and   the  acromion   process; 
^^v^cR.  it  rests  u])on  the  scapula,  the  shoulder  joint,  and  the  snprascapuhir  ves- 
^<::^1.£3  and  nerve.     Its  tendon  joins  that  of  the  infraspinatus  at  the  attadi- 
rrnt  to  the  humerus. 

^^Action,    It  comes  into  use  with  the  d<dtoid  in  raising  the  limb,  and 

f  sporting  the  joint. 

dissection  (fig.  7K).     The  vessels  and   nerves  on    the  dorsum  of  the 

Rkc^si^pula  can  be  traced  by  detaching  from  behind  forwards  the  supra  and 

^T^%~ra8pinatus  muscles,  so  as  to  leave  a  thin  layer  of  the  fieshy  fibres  with 

'^l  lo  ramifying  bloo<lvessels  on  the  surface  of  the  bone.     In  the  supraspinal 

'ft'o^^  are  the  suprascapular  vessels  and  nerve,  wiiich  are  to  be  followed 

ncath  the  acmmion  to  the  infnispinal  fossa ;    and  entering  the  infra- 

|»inal  fossa,  beneath  the  teres  minor  muscle,  is  the  dorsal  branch  of  the 

Wa()ular  artery.    The  anastomosis  between  those  vessels  should  be  pur- 

stied  in  the  flesh v  fibres  and  cleaned. 

The  suprascapular  artery  (a)  is  derived  from  the  subclavian  trunk, 
aTicJ  IS  one  of  the  branches  of  the  thyroid  axis  (p.  78).  After  a  short 
course  in  the  neck  it  passes  over  the  ligain(;nt  at  the  superior  costa,  and 
crossing  beneath  the  supraspinatus  muscle,  ends  in  the  infraspinal  fossa, 
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where  it  gives  offsets  to  the  infraspinatus  muscle  and  the  scapula,  and 
anastomoses  with  tlie  dorsal  branch  of  the  subscapular,  and  the  posterior 
scapular  artery  of  the  subclavian. 

Beneath  the  supraspinatus  it  furnishes  a  supraspinal  branch  for  the 
supply  of  the  muscle,  the  bone,  and  the  shoulder-joint. 

Tlie  companion  vein  of  the  suprascapular  artery  joins  the  external  jugu- 
lar vein. 

The  suprascapular  nerve  Q)  is  a  branch  of  the  brachial  plexus  (p.  80). 
When  it  reaches  the  costa  of  the  scapula,  it  enters  the  supraspin^  fossa 
beneath  the  posterior  special  ligament.  In  the  fossa  it  supplies  two 
branches  to  the  supraspinatus ;  and  is  continued  beneath  a  fibrous  band  to 
the  infraspinatus  muscle,  in  which  it  ends. 

The  nerve  gives  some  articular  filaments  to  the  shoulder-joint,  and  other 
offsets  to  the  scapula. 

The  posterior  scapular  artery  runs  along  the  base  of  the  scapula  beneath 
the  rhomboid  muscles,  furnishing  offsets  to  them  and  the  surfaces  of  tlie 
bone.     It' is  moi*e  fully  noticed  with  the  dissection  of  the  Back. 

The  dorsal  branch  of  the  subscapular  artery  (b)  (p.  335)  turns  below 
the  inferior  costa  of  the  scapula,  opposite  the  posterior  of  the  two  spaces 
between  the  teres  muscles.  Entering  the  infraspinal  fossa  beneath  the 
teres  minor,  it  sup|)lies  that  muscle  and  the  infraspinatus,  and  comniuni« 
cates  with  the  supi-ascapular  artery.  This  vessel  sends  a  branch  along 
the  dorsum  of  the  scapula  between  the  teres  muscles,  towards  the  inferior 
angle  of  the  bone. 


Section  III. 

THE  front  of  the  ARM. 

Position.  For  the  dissection  of  the  superficial  vessels  and  nerves  on 
the  front  of  the  arm,  the  limb  should  lie  flat  on  the  table,  with  the  front 
uppermost. 

Dissection*  The  skin  is  to  be  raised  from  the  fore  and  hinder  parts  of 
the  arm  and  ell>ow-joint.  To  reflect  it,  make  one  incision  along  the  centre 
of  the  limb  as  far  as  two  inches  below  the  elbow  ;  and  at  the  termination, 
a  second  cut  half  round  the  forearm.  Strip  now  the  skin  from  the  limb, 
as  low  as  the  transverse  incision,  so  that  the  fat  which  contains  the  cuta- 
neous vessels  and  nerves  may  be  denuded.  Between  the  skin  and  the 
prominence  of  the  olecranon  a  bursa  may  be  seen. 

The  cutaneous  veins  (fig.  76)  may  be  sought  first  in  the  fat :  they  are 
very  numerous  below  the  bend  of  the  elbow,  as  they  issue  from  beneath 
the  integument.  One  in  the  centre  of  the  forearm  is  the  median  vein, 
which  bifurcates  rather  below  the  elbow.  External  to  this  is  a  small  vein 
(radial) ;  and  internal  to  it  are  the  anterior  and  posterior  ulnar  veins, 
coming  from  the  front  and  back  of  the  forearm.  At  the  elbow  these  veins 
are  united  into  two;  one  (basilic)  is  to  be  followed  along  the  inner  side, 
and  the  other  (cephalic)  along  the  outer  side  of  the  arm. 

The  cutaneous  nerves  may  be  next  traced  out.  Where  they  perforate 
the  deep  fascia  they  lie  beneath  the  fat :  and  this  layer  must  be  8crai>ed 
through  to  find  them. 
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On  the  outer  sitle  of  the  arm,  about  its  middle,  two  external  cutaneous 
bnuiches)  of  the  mu^^culo-spiral  are  to  be  nought.  In  the  outer  bieipitul 
groorey  in  front  of  the  ell)ow  or  nither  beh>w  it,  the  cutaneoui<  part  of  the 
musculo-cutaneous  nerve  will  l>e  recognized. 

Go  clie  inner  |Mirt  of  the  limb  the  nerves  to  the  fturfa(*e  are  more  nume- 
rous.      Taking  the  basilic  vein  as  a  guide,  the  internal  cutaneous  nerve  of 
the  forearm  will  be  found  by  its  side,  about  the  middle  of  the  arm  ;  and 
ratbeir    external  to  this  nerve  is  a  small  cutan(H)us  offset  from  it,  which 
piercos  the  fascia  higher  up.     Scnii>e  through  the  fat  behind  the  internal 
cutancrous,  in  the  lower  third  of  the  arm,  for  the  small  jierve  of  Wrisb<u*g ; 
and  in    the  upjKT  third,  seek  the  small  nerves  which  have  been  already 
met  with  in  the  dissection  of  the  axilla,  viz.,  the  intercosto-humeral,  and 
tfae  in  Carnal  cutaneous  of  the  musculo-spiral. 

Si^jt^trficial  Jhtcfa,  The  sul)cutaneous  fatty  layer  forms  a  continuous 
invent:  ment  for  the  limb,  but  it  is  thicker  in  front  of  the  elbow  tluin  in  the 
other*  parts  of  the  arm.  In  that  s])ot  it  incloses  the  su{)erflcial  vessels  and 
tbel^rvnphatics. 

Ci-TTANEOUs  Veiss.  The  position  and  the  conn<»ction8  of  thoisu{>erHcial 
veins  in  front  of  the  eUK>w  are  to  be  attentively  noted  by  the  dissector, 
beca>ui»e  the  operation  of  venesection  is  practised  in  one  of  them. 

Tlic  median  rein  of  the  forearm  (fifi^,  7G,  *),  divides  into  two  branches, 
interaal  and  external,  rather  lielow  the  Ufud  of  the  elliow  ;  at  its  point  of 
division  it  is  joineil  by  an  offset  from  a  deep  vein.  The  internal  branch 
(median  basilic)  crosses  to  the  inner  iKirder  of  the  biceps,  and  unites  with 
the  ulnar  veins  (*)  to  form  the  basilic  vein  of  the  inn<*r  side  of  the  arm. 
The  €ixtemal  bninch  (median  cephalic)  is  usually  longc*r  than  the  other, 
and  Ijy  its  junction  with  the  radial  vein  (^)  gives  rise  to  the  cephalic  vein 
of  tilt;  arm. 

Tlie  connections  of  the  two  veins  into  which  the  median  bifurcates,  are 
desoribed  below  : — 

'^riie  median  cephalic  vein  (fig.  ?<»)  is  directed  obliipiely,  antl  lies  over 
the  Fiollow  iK^tween  the  bie<»j)8  and  the  outer  mass  of  muscles  of  the  fore- 
nrni.  lieneath  it  is  the  trunk  of  the  museulo-(*utan<*ous  nerv<' ;  and  over 
it  ^ome  small  offsets  from  the  nerve  are  directed.  This  vein  is  altogether 
reiTkoved  from  the  bnichial  arterv,  and  is  jrenerallv  smaHer  than  the  me- 
dii^Y^  basilic  vein.  If  o|M>ned  with  a  lancet,  it  do<*s  not  g(>nerally  yield 
mtic^h  blood,  in  cons<*qnence  of  its  |H>sition  in  a  hoHow  Ix^tween  muscles 
rendering  comprctssion  of  it  very  uncertain  antl  diilicult. 

"X^lie  median  basilic  vein  (fig.  70,  *)  is  mon?  horizontal  in  direction  than 

th**    preceding,  and  crosses  the  bra<!hial  artcTy.     It  is  hirger  than  thci  cor- 

re^|>onding  vein  of  the  outer  side  of  the  arm,  and  is  firmly  supported  by 

tW*^   underlying  fasciii — the  ajmneurosis  of  the  arm,  strengthened  by  fibres 

fr*>m  the  biceps  tendon,  intervening  between   it  and   the  brachial  vessels. 

Wr-sMiches  of  the  internal  cutaneous  nerve  lie  ben(.*alh  it,  and  some  twigs 

of"  the  same  nerve  are  placed  over  it. 

The  median  basilic  is  the  vein  on  which  the  o)M>ration  of  bhNxl-letting 

\ft  commonly  |)erformed.     It  is  selected  in  conse(pience  of  its  usually  iarg«T 

Mze,  and  more  sufierficial  (K)sition,  and  of  the  eiise  with  which   it  may  he 

compressed;  but  from  its  close  ])roximity  to  the  bnichial  vessels,  the  spot 

to  be  0()ened  should  not  be  immediately  over  the  trunk  (»f  the  artery. 

The  basilic  vein  (fig.  76,  *),  commencing  a-*  befon*  said,  a-^cends   near 
the  inner  border  of  the  biceps  muscle  to  the  middle  of  the  arm,  where  it 
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pntwes  beneath  the  deep  fascift,  nnd  is  continuous  with  the  nxillarj  vein. 
In  this  course  it  lies  to  the  inner  side  of  the  bmchial  uriery. 

The  cephalic  vein  (flg.  7C, ')  is  derived  chiefly  from  the  eiternal  branch 
of  the  median,  for  the  radial  vein  is  oftentimes  very  small :  it  is  continued 
to  the  shoulder  along  the  outer  side  of  the  biceps,  and  sinks  between  ihe 
deltoid  and  [leotonil  muscles,  near  the  clavicle,  to  open  into  the  axillary 


The  I'iperficial  lymphatict  of  the  arm  lie  for  the  most  part  along  ihe 
basilic  vein,  and  enter  into  the  glands  of  the  axilla.  A  few  lymphatics 
accompany  the  cephalic  vein,  and  end  as  the  others  in  the  axillary  glands. 

One  or  more  su{>erficial  lymphatic  glands  are  commonly  found  near  the 
inner  condyle  of  the  humerus. 

Cltanedus  Nerves.  The  euperficial  nerves  of  the  arm  appear  on  the 
inner  and  outer  sides,  and  spread  so  as  to  cover  the  surface  of  the  limb. 
With  one  exception  (intercosto-humeral)  all  arc  derived  from  the  bmchial 
plexus,  either  as  distinct  bntnchcs,  or  as  offsets  of  other  nerves.  On  the 
outer  aide  of  the  limb  are  branches  of  the  musculo-spiral  and  musculo- 
cutaneous nerves.  On  the  inner  side  are  two  internal  cutaneous  nerves, 
larj^  and  small  (from  the  plexus),  a  third  internal  cutaneous  from  the 
musrulo-spiral,  and  the  intercosto-humeral  nerve. 

ExTEKNAL  CLTANEOL'S  Nerves.  The  external  riilaneoHS  brane/itt  nf 
the  muiculo-spiral  nerve  are  two  in  number,  and  appear  at  the  out«r  side 
of  the  limb  about  the  middle.  The  upper  small  one  turns  forwards  with 
the  cephalic  vein,  and  reaches  the  front  of  Ihe  elbow,  supplying  the  ante- 
rior pai-t  of  tiie  arm.  The  lower  anil  larger  pierces  the  fascia  somewhat 
farther  down,  and  after  supplying  some  cutaneous  filaments,  is  continued 
to  the  forearm. 

The  cutaneous  part  of  the  nii(»e«fo-c«(anro«»  nerve  pierces  the  fascia 
in  front  of  the  elbow  ;  it  lies  beneath  the  median  cephalic  vein,  and  divides 
into  branches  fur  the  forearm. 

Internal  cutaneous  Nekvf.s.  The  larger  internal  eutaneout  nerve 
perforates  the  fascia  in  two  parts,  or  as  one  trunk  that  divides  almost 
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directly  into  two : — Its  external  branch  passes  beneath  tlie  median  basilic 
vein  ta  the  front  of  the  forearm  ;   and  the  internal  winds  over  tiie  inner 
eondj-lt:  of  the  humerus  to  the  back  of  the  forearm. 

A  ciMianeout  offset  of  the  nerve  pierces  the  fascia  near  the  axilla,  and 
reaches  as  far,  or  nearly  as  far  as  the  elbow  :  it  supplies  the  integuments 
osertYh^  inner  part  of  the  biceps  muscle. 

Tli^    small  internal  rntaneous  nerve  (Wrisberg)  appears  below  the  pre- 

cedin^^  and  extends  to  the  interval  between  the  olecranon  and  the  inner 

condvl^:;  of  the  humerus,  where  it  ends  in  filaments  over  the  back  of  the 

oie<rrH^m»on.     The  nerve  give  offsets  to  the  lower  third  of  the  arm  on  the 

inner     jumnd  |K>sterior  surfaces,  and  joins  above  the  elbow  the  inner  branch 

of  th^     larger  internal  cutaneous  nerve. 

Tb«:5  internal  cutaneous  branch  of  the  musculo-spiral  nerve  becoming 
ftobcLs.  €.  aineous  in  the  upper  third,  winds  to  the  back  of  the  arm,  and  reaches 
DearL  ^r  as  far  as  the  olecranon. 

Tkm«:5  intercostO'humeral  branch  of  the  second  intercostal  nerve  (p.  220), 
perfor^Ates  the  fascia  near  the  axilla,  and  ramifies  in  the  inner  side  and 
|)OStc^'K-ior  surface  of  the  arm  in  the  upjK'r  half.  But  the  size  and  distribu- 
tion oi  the  nerve  will  de|>end  upon  tlie  development  of  the  small  internal 
cutSLV^«ous  and  the  offsets  of  the  musculo-spiral. 

Tl^c  aponeurosis  of  the  arm  is  a  white  shining  membrane  which  sur- 
Toui'ftcls  the  limb,  and  sends  inwards  processes  between  the  muscle.  Over 
the  l>icei)S  muscle  it  is  thinner  than  elsewhere.  At  certain  points  it  re- 
ceivt^  6  accessory  fibres  from  the  subjacent  tendons: — thus  in  front  of  the 
elboiw  an  offset  from  the  tendon  of  the  bice|)s  joins  it ;  and  near  the  axilla 
the  t.«ndons  of  the  pectoralis  mtyor,  latissimus  dorsi,  and  teres,  send  pro- 
Ion  «2^itions  to  it. 

-A.t  the  upper  part  of  the  limb  the  fascia  is  continuous  with  that  of  the 
axilla,  and  is  prolonged  over  tlie  deltoid  and  pectoral  muscles  to  the  scapula 
and  the  clavicle.  Inferiorly  it  is  continued  to  the  fon*arni,  and  is  con- 
neot4*d  to  the  prominences  of  bone  around  the  elbow  joint,  especially  to  the 
co¥i<l}'loid  ridges  of  the  humerus  ho  lus  to  give  rise  to  the  intermuscular 
5e|>t  A  of  the  arm. 

JLJirections.  As  the  back  of  the  arm  will  not  be  diss(;eted  now,  the  skin 
nu^y  be  replaced  on  it  until  the  front  has  been  examined.  And  to  keep 
in  |>lace  the  vessels  and  nerves  at  tlie  upper  part  of  tlie  limb,  these  siiould 
be  tied  together  with  string  in  their  natural  position  to  one  another,  and 
fa^t,«ned  to  the  coracoid  process. 

J^ositioH.     The  limb  is  still  to  lie  on  the  back,  but  the  scapula  is  to  be 
n^it^ed  by  means  of  a  small  block;  and  the  blad(*b(me   is  to  be  Hxed  in 
saeh  a  ])osition  as  to  rtmder  tense  the  muscles.     The  inner  surface  of  the 
arm  is  to  be  placed  towards  the  dissector. 

DiiMction,  The  a|)oneurosis  is  to  be  reflected  from  the  fn)nt  of  the 
arm  by  an  incision  along  the  centre,  like  that  through  the  integuments ; 
and  it  is  to  be  removed  on  the  outer  side  as  far  as  the  outer  condyloid 
ridge  oF  the  humerus,  but  on  the  inner  side  rather  farther  back  than  the 
coiTes|K)nding  line,  so  as  to  lay  bare  part  of  the  triceps  muscle.  In  rais- 
ing the  fascia  the  knife  must  be  carried  in  the  din^ction  of  the  fibres  of 
the  biceps  muscle;  and  to  pnivent  the  displacement  of  the  brachial  artery 
and  it3  nerves,  fasten  them  here  and  there  with  stitches. 

In  front  of  the  elbow  is  a  hollow  containing  the  brachial  vessels:  the 
artery  should  be  followed  into  it,  to  show  its  ending  in  the  nidial  and 
ulnar  trunks. 
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Muscles  on  the  Front  of  the  Arm.  There  are  only  three  muscles 
on  the  fore  part  ot*  tlic  arm.  The  one  along  the  centre  of  the  limb  is  the 
biceps ;  and  that  along  its  inner  side,  reaching  about  half  way  down,  is 
the  coraco-brachialis.  The  brachialis  anticus  lies  beneath  the  biceps. 
Some  muscles  of  the  forearm  are  connected  to  the  inner  and  outer  condyles 
of  the  humerus,  and  to  tlie  line  above  the  outer  condyle. 

The  biceps  muscle  (fig.  78,  ")  forms  the  prominence  observable  on 
the  front  of  the  arm.  It  is  wider  at  the  middle  than  at  either  end;  and 
the  upper  part  consists  of  two  tendinous  pieces  of  different  lengths,  which 
are  attached  to  tlie  scapula.  The  short  head  arises  from  the  apex  of  the 
coracoid  process  in  common  with  the  coraco-brachialis  muscle  (fig.  73) ; 
and  the  long  liead  is  attached  to  the  u()per  part  of  the  glenoid  cavity  of 
the  scapula,  witliin  the  capsule  of  the  shoulder  joint  (fig.  89).  Muscular 
fibres  spring  from  each  tendinous  head,  and  blend  about  the  middle  of  the 
arm  in  a  fleshy  belly,  which  is  somewhat  flattened  from  before  back.  In* 
feriorly  the  biceps  ends  in  a  tendon,  and  is  inserted  into  the  tubercle  of 
the  radius. 

The  muscle  is  superficial  except  at  the  extremities.  At  the  upper  part 
it  is  concealed  by  the  pectoralis  major  and  deltoid  muscles ;  and  at  the 
lower  end  the  tendon  dips  into  the  hollow  in  front  of  the  elbow,  having 
previously  given  an  offset  to  the  fascia  of  the  arm.  Beneath  the  biceps 
are  tiie  bi*achialis  anticus  muscle,  the  musculo-cutaneous  ner^'e,  and  the 
upper  part  of  the  humerus.  Its  inner  border  is  the  guide  to  the  brachial 
artery  below  the  middle  of  the  humerus,  but  above  that  spot  the  coraco- 
bnichialis  muscle  intervenes  between  them.  The  connection  of  the  long 
head  of  the  biceps  with  the  siioulder  joint,  and  the  insertion  of  the  muscle 
into  the  radius,  will  be  afterwards  learnt. 

Action.  It  bends  the  elbow-joint,  and  acts  powerfully  in  supinating 
the  radius.  When  the  body  is  hanging  by  the  hands  it  will  apply  the 
scapula  firmly  to  the  liumerus,  and  will  assist  in  raising  the  trunk. 

With  the  arm  hanging  and  tlie  mdius  fixed,  the  long  head  will  assist 
the  abductors  in  removing  the  limb  from  the  thorax ;  and  after  the  limb 
is  abducted,  the  short  head  will  aid  in  restoring  it  to  the  pendent  position. 

The  coRACO-BRAOiiiALis  (fig.  73,  ")  is  roundish  in  form,  and  is  named 
from  its  attachments.  Its  origin  is  fieshy  from  the  tip  of  the  coracoid 
process,  and  from  the  tendinous  short  head  of  the  bice()s.  Its  fibres  be- 
come tendinous,  and  are  inserted,  below  the  level  of  the  deltoid  muscle, 
into  the  rid<;e  on  the  inner  side  of  the  humerus:  from  the  insertion  an 
aponeurotic  slip  is  continued  upwards  to  the  head  of  the  humerus,  and  is 
joined  by  fleshy  fibres. 

Part  of  tlie  muscle  is  beneatli  the  pectoralis  major  (fig.  78),  and  forms 
a  prominence  in  the  axilla;  but  the  rest  is  superficial,  except  at  the  inser- 
tion where  it  is  covered  by  the  brachial  vessels  and  the  median  nerve. 
The  coraco-brachialis  conceals  the  subscapular  muscle,  the  antt^rior  cir- 
cumflex artery,  and  the  tendons  of  the  latissimus  and  teres.  Along  the 
inner  border  are  the  large  artery  and  nerves  of  the  limb.  Perforating  it 
is  the  musculo-cutaneous  nerve. 

Action,'  The  hanging  limb  is  adducted  to  the  thorax  by  this  muscle; 
and  the  action  is  greater  in  proportion  as  the  humerus  is  removed  from 
the  trunk. 

The  humerus  being  fixed,  the  muscle  will  bring  down  the  scapula,  and 
assist  in  keeping  the  articular  surfaces  of  the  shoulder  joint  in  apj.osition. 
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s»  n  nrch  across  Hie  bnck  of  ihe  humerus  witli  a  branch  of  the  superior  pro- 
Oinda. 

Ill  Tront  oT  the  elbow  Joint  ihe  anaslomolic  branch  sends  an  offtti't  tu 

"Kite  pronator  tervs  muscle:  this  joina  the  anterior  ulnar  recurrent  branch. 

Vain  aberranlia.     OccBBionally  long  slender  vessels  connect  the  bru- 

«?hial  or  the  axillary  trunk  with  the  radial  artery;  the  aRcesgory  vessel 

■^-erv  rarely  ends  in  the  ulnar  artery. 

The  BRACHIAL  VEINS  (fig.  78,  rf)  accompany  the  artery,  one  on  each 
ffide,  and  have  branches  of  communication  across  that  vessel ;  tliey  receive 
«;ontributing  veins  corresponding  with  the  brunches  of  the  arlerii.>s.  Su- 
periorly they  unite  into  one,  which  joins  the  asillary  vein  near  the  sub- 
scapular rauscle. 

Nerves  of  the  Arm  (fig.  76).  The  nerves  on  the  front  of  the  arm 
sre  derived  from  the  terminal  cords  of  the  brachial  plexus.  Few  of  them 
±umish  offsets  above  the  elbow,  but  tbey  art;  continued,  for  the  most  part 
^vitliout  branching,  to  the  forearm  and  tlie  hand.  The  cutaneous  brandies 
<jf  some  of  them  liave  been  referred  to  (p.  250). 

Fig.  78. 


The  median  nerve  {' )  arises  from  the  brachial  plexus  by  two  roots,  one 
from  the  outer,  and  the  other  from  the  inner  cord  (p.  236).  Its  Ui-stina- 
tinn  is  to  the  palm  of  the  hand;  and  it  accompanies  the  brachial  arlcry 
to  the  forearm.  Beginning  on  the  outer  side  of  the  artery,  the  nerve 
crosses  over  or  under  it  about  the  middle  of  the  arm,  and  is  placed  on  the 
inner  aide  a  little  above  the  elbow.  It  does  not  give  any  biancli  in  the 
arm;  but  there  may  be  a  fasciculus  connecting  it  with  the  musctdo-cuto- 
neouB  nerve.  Its  connections  with  muscles  are  the  same  as  those  of  the 
Hriery. 

The  ulnarn^rve  ('),  derived  from  the  inner  cord  of  the  brachial  plexus, 
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Whilst  it  is  inside  the  humerus  it  is  phiced  over  the  long  head  of  the  tri- 
ceps F,  for  two  inches,  but  separated  partly  by  the  musculo-spiral  nerve 
and  profunda  vessels;  and  over  the  inner  head,  o,  of  the  same  muscle  for 
about  an  inch  and  a  half.  But  when  the  vessel  turns  to  the  front  of  the 
bone,  it  lies  on  the  insertion  of  the  coraco-brachialis,  c,  and  on  the  brachi- 
aiis  anticus,  h.  To  the  outer  side  are  laid  the  coraco-brachialis  and 
biceps  muscles,  c,  and  B,  the  latter  overlapping  it. 

Veins,  Venae  comites  lie  on  the  sides  of  the  artery  (dg.  78,  c/),  encir* 
cling  it  with  branches,  and  the  median  basilic  vein  crosses  over  it  at  the 
elbow.  The  basilic  vein  is  near,  and  inside  the  artery  above,  but  is 
superficial  to  the  fascia  in  the  lower  half  of  the  arm. 

The  nerves  in  relation  with  the  artery  are  the  following: — The  internal 
cutaneous  (')  is  in  contact  with  the  vessel  until  it  perforates  the  fai^cia 
about  the  middle  of  tlie  arm.  The  ulnar  nerve  (*)  lies  to  the  inner  side 
as  far  as  the  insertion  of  the  coraco-brachialis  muscle ;  and  the  musculo- 
spiral  (fig.  69,  *)  is  behind  for  a  distance  of  two  inches.  The  median 
nerve  (*)  is  close  to  the  vessel  throughout,  but  alters  its  position  in  this 
way : — as  low  as  the  ins(Ttion  of  the  coraco-brachialis  it  is  placed  on  the 
outer  side,  but  it  then  crosses  obliquely  either  over  or  under  the  artery, 
and  becomes  internal  about  two  inches  above  the  elbow  joint. 

Peculiarities  in  position.  The  brachial  trnnk  may  leave  the  inner  border  of  the 
bicops  in  the  lower  half  of  the  arm,  and  course  along  the  intermuscular  septum, 
with  or  without  the  median  nerve,  to  the  inner  condyle  of  the  humerus.  At  this 
spot  the  vessel  ia  directed  to  its  ordinary  position  in  front  of  the  elbow,  either 
through  or  beneath  the  fibres  of  the  pronator  teres,  which  has  then  a  wide  origin. 
In  this  unusual  course  the  artery  lies  behind  a  projecting  bony  point  of  the  hu- 
merus. 

Mmcular  corerintj.  In  some  bodies  the  humeral  artery  is  covered  by  an  addi- 
tional slip  of  origin  of  the  biceps,  or  of  the  brachialis  anticus  muscle.  And  some- 
times a  slip  of  the  brachialis  may  conceal,  in  cases  of  high  origin  of  the  radial, 
the  remainder  of  the  arterial  trunk  continuing  to  the  forearm. 

Branches  spring  both  externally  and  internally  from  the  brachial  artery 
(fig.  77).  Those  on  the  outer  side,  muscular^  supply  the  coraco-brachi- 
alis, biceps,  and  brachialis  anticus;  those  on  the  inner  side  are  named 
superior  and  inferior  profunda,  nutritious,  and  anastomotic. 

The  superior  profunda  branch  (*)  is  larger  than  the  others,  and  leaves 
the  artery  n<iar  the  lower  border  of  the  teres  major;  it  winds  V)ack wards 
with  the  musculo-spiral  nerve  to  the  triceps  muscle,  and  will  be  dissected 
with  the  back  of  the  arm. 

The  inferior  profunda  branch  (•)  arises  opposite  the  coraco-brachialis 
muscle,  and  accompanies  the  ulnar  nerve  to  the  interval  between  the 
olecranon  and  the  inner  condyle  of  the  humerus.  There  it  anastomoses 
with  the  posterior  ulnar  recurrent  and  anastomotic  branches,  and  sup- 
])lies  the  triceps.  It  arises  often  in  common  with  the  superior  profunda 
artery. 

A  nutritious  artery  of  the  bone  shaft  begins  near  the  preceding  branch, 
and  enters  the  large  aperture  about  the  middle  of  the  humerus;  it  is  di8«> 
tributed  to  the  osseous  and  the  medullary  substance. 

The  anastomotic  branch  (^)  arises  one  to  two  inches  above  the  elbow, 
and  courses  inwards  through  the  intermuscular  septum  to  the  hollow  be- 
tween the  olecranon  and  the  inner  condyle  of  the  humerus.  Here  the 
artery  inosculates  with  the  inferior  profunda  and  posterior  ulnar  recurrent 
branches,  and  gives  twigs  to  the  triceps  muscle :  one  of  the  offsets  forma 
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"•  he  forenrm  (supinntor  longuB  nnd  extensor  carpi  ratliulia  longior),  wliich 
c^xtend  upwards  on  the  liumeruR. 

Action.  The  brachiaiis  brings  furwardit  the  ulna  towanlii  tiic  humerus, 
nnd  b^nils  the  elbow-joint. 

If  the  ulna  is  fixeJ,  as  in  climbing  willi  tlie  liand«  above  tbe  hrad,  the 
3tnu9G)e  bends  tbe  elbow-joint  by  raising  tbe  humerus. 


Pogition.  During  tbe  examination  of  tbe  Imck  of  the  arm,  tlie  limb  is 
-<o  be  raiaetl  in  a  semiflexed  jMisilion  hy  means  ol'  a  block  beneath  the  elbow. 
The  Kupula  is  to  be  brought  nearly  in  a  line  with  tlie  humerus,  so  ha  to 
'Xigbten  the  muscular  Kbres ;  and  it  is  to  be  fastened  with  hooks  in  that 


Pig.  78. 
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DitiKcfitm  (fig.  79).  On  the  back  of  Ihe  arm  there  is  one  muscle,  the 
triceps,  with  the  musculo-spimi  norve  and  su|KTiur  profunda  vessels.  The 
ikin  having  been  reflected  already,  tlie  muscle  will  be  laid  bare  remlily, 
for  it  is  covered  only  by  fascia.  To  take  away  the  fascia,  carry  an  inci- 
lion  along  the  middle  of  the  limb  lo  a  little  below  the  ellww  ;  ami  in  reflect- 
ing  it,  the  subaponeurotic  loose  tissue  should  be  removed  at  the  same  time. 
17 
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ends  at  the  inner  side  of  the  hand.  In  the  arm  the  nerve  lies  at  first  clow 
to  the  inner  side  of  the  axiihiry,  and  the  brachial  artery,  as  far  as  the 
insertion  of  the  coraco-brachialis ;  then  leaving  the  bloodvessel,  it  is  di- 
rected inwards  through  the  inner  intermuscular  septum  to  the  interval  be- 
tween the  olecranon  and  the  inner  condyle,  being  surrounded  by  the  mus- 
cular fibres  of  tlie  triceps.  There  is  not  any  brand)  from  the  nerve  till  it 
reaches  the  elbow-joint. 

The  internal  cutaneoits  (')  is  a  tegumentary  nerve  of  the  forearm,  to 
which  it  is  prolonged  like  the  others.  Arising  from  the  inner  cord  of  the 
plexus,  it  is  at  first  superficial  to  the  humeral  artery  as  far  as  the  middle 
of  the  arm,  wliere  it  divides  into  two  branches  that  perforate  the  investing 
fascia  and  reach  the  forearm  (p.  250).  Near  the  axilla  it  furnishes  a 
small  cutaneous  offset  to  the  integuments  of  the  arm. 

Tlie  small  internal  cutaneous  nerve  (*)  (nerve  of  Wrisberg)  arises  with 
the  preceding.  Concealed  at  first  by  the  axillary  vein,  it  is  directed  in- 
wards beneath  (but  sometimes  through)  that  vein,  and  joins  with  the  inter- 
costo-humeral  nerve.  Afterwards  it  lies  along  the  inner  part  of  the  arm 
as  far  ns  the  middle,  where  it  perforates  the  fascia  to  end  in  the  integu- 
ment (p.  251). 

The  mnsculo'cvtaneous  nerve  (nerv.  perforans,  Casserii),  named  from 
supplying  muscles  and  integuments,  ends  on  the  surface  of  the  forearm. 
It  leaves  the  outer  cord  of  the  brachial  plexus  opposite  the  lower  border 
of  the  pectoralis  minor  (fig.  70)  and  perforates  directly  the  coraco-brach- 
ialis :  it  is  then  directed  obliquely  to  the  outer  side  of  the  limb  between 
the  biceps  and  brachialis  anticus  muscles.  Near  the  elbow  it  becomes  a 
cutaneous  nerve  of  the  forearm. 

Branches,  The  nerve  furnishes  branches  to  the  muscles  in  front  of  the 
humenis,  viz.,  to  the  coraco-brachialis  as  it  passes  through  the  fibres,  and 
to  the  biceps  and  brachialis  anticus  where  it  is  placed  between  them. 

Dissection.  The  brachialis  anticus  muscle  will  be  brought  into  view 
by  cutting  through  the  tendon  of  the  biceps  near  the  elbow,  and  turning 
upwards  tliis  muscle.  The  fascia  and  areolar  tissue  should  be  taken  from 
the  fleshy  fibres ;  and  the  lateral  extent  of  the  muscle  should  be  well  de- 
fined on  each  side,  so  as  to  show  that  it  reaches  the  intermuscular  septum 
largely  on  the  inner  side,  but  only  for  a  short  distance  above  on  the  outer 
side. 

Some  care  is  required  in  detaching  the  brachialis  externally  from  the 
muscles  of  the  forearm,  to  which  it  is  closely  applied.  As  the  muscles  are 
separated  the  musculo-spiral  nerve  with  a  small  artery  comes  into  sight. 

The  BRACHIALIS  ANTICUS  (fig.  78,  ")  covei^s  the  elbow. joint,  and  the 
lower  half  of  the  front  of  the  humerus.  It  arises  from  the  anterior  sur- 
face of  the  humerus  below  the  insertion  of  the  deltoid  muscle ;  and  from 
the  intermuscular  septa  on  the  sides,  viz.,  from  all  the  inner,  but  from 
only  the  upper  part  of  the  outer  (about  one  inch  and  a  half.)  The  fleshy 
fibres  converge  to  a  tendon,  which  is  inserted  into  the  impression  on  the 
front  of  the  coronoid  process  of  the  ulna  (p.  271). 

This  muscle  is  concealed  by  the  biceps.  On  it  lies  the  brachial  artery, 
with  the  median,  musculo-cutaneous,  and  musculo-spiral  nerves.  It  covers 
the  humerus  and  the  articulation  of  the  elbow.  Its  origin  embraces  by 
two  parts  the  attachment  of  the  deltoid  :  and  its  insertion  is  placed  between 
two  fleshy  pieces  of  the  flexor  profundus  digitorum.  The  inner  border 
reaches  the  intermuscular  septum  in  all  its  length  ;  but  the  outer  is  se]>a- 
rated  from  the  external  intermuscular  septum  below  by  two  muscles  of 
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the  back  of  the  hnnrvpnis  between  the  inner  and  outer  heads  of  the  triceps; 
in  this  position  it  supplies  branches  to  the  triceps  and  deltoid  muscles,  and 
is  continued  onwards  in  the  groove  in  tlie  bone  to  the  outer  part  of  the 
arm,  where  it  divides  into  its  terminal  offsets: — One  of  these,  which  is 
very  small,  courses  on  the  mnsculo-spiral  nerve  to  tlie  front  of  the  elbow, 
anastomosing  with  the  recurrent  radial  branch  :  whilst  others  continue 
along  the  intermuscular  septum  to  the  elbow,  and  join  the  radial  and  i)OS- 
terior  interosseous  recurrent  branches. 

Branches.  Most  of  the  muscular  offsets  of  the  vessels  descend  to  the 
olecranon,  supplying  the  triceps,  and  communicate  with  the  inferior  pro- 
funda and  anastomotic  branches  of  the  brachial  artery  (p.  254)  ;  and  with 
the  recurrent  branches  of  the  arteries  of  the  forearm  except  the  anterior 
ulnar.  One  slender  offset  accompanies  a  branch  of  the  musculo-spiral 
nerve,  and  ends  in  the  anconeus  muscle  below  the  outer  condyle  of  the 
humerus. 

Two  or  more  cutaneous  offsets  arisj  on  the  outside  of  the  arm,  and 
accompany  the  superficial  nerves. 

The  mnsculo-spiral  nerve  (fig.  70)  is  the  largest  trunk  of  the  posterior 
cord  of  the  brachial  plexus  (p.  23G)  and  is  continued  along  the  back  and 
outer  part  of  the  limb  to  the  hand.  In  the  arm  the  nerve  winds  with  the 
profunda  artery  beneath  the  triceps  muscle.  At  the  outer  aspect  of  the 
arm  it  is  continued  between  the  brachialis  anticus  and  supinator  longus 
muscles  to  the  extermd  condyle  of  the  humerus,  in  front  of  which  it  divides 
into  the  radial  and  posterior  interosseous  nerves.  The  nerve  gives  muscu- 
lar branches,  and  the  following  cutaneous  offsets  to  the  inner  and  outer 
parts  of  the  limb. 

a.  The  internal  cntayieons  branch  of  the  arm  (fig.  78,  •)  is  of  small 
size,  and  arises  in  the  axillary  space  in  common  with  the  bninch  to  the 
inner  head  of  the  triceps ;  it  is  directed  across  the  posterior  boundary  of 
the  axilla  to  the  inner  side  of  the  arm,  where  it  becomes  cutaneous  in  the 
upper  third,  and  is  distributed  as  before  said  (p.  250). 

6.  The  external  cutaneous  branches  springing  at  the  outer  side  of  the 
limb  are  two  in  number :  they  are  distributed  in  the  integumt^nts  of  the 
arm  and  forearm  (p.  250). 

c.  The  muscular  branches  to  the  triceps  are  numerous,  and  supply  all 
three  heads.  One  slender  offset  for  the  inner  head,  arises  in  common  with 
the  inner  cutaneous  branch,  and  lies  close  to  the  ulnar  nerve  till  it  enters 
the  muscular  fibres  at  the  lower  third  of  the  arm.  Another  long  and 
slender  branch  behind  the  humerus,  appearing  as  if  it  ended  in  the  triceps, 
can  be  followed  downwards  to  the  anconeus  muscle. 

d.  On  the  outer  side  of  the  limb  the  musculo-spiral  nerve  supplies  the 
brachialis  anticus  in  part,  and  two  muscles  of  the  forearm,  viz.,  supinator 
longus  and  extensor  carpi  ra<lialis  longior. 

Sahanconeus  muscle,  A  thin  fleshy  stratum  of  the  under  part  of  the 
triceps  near  the  elbow  has  been  so  named.  It  is  described  as  consisting 
of  two  fasciculi,  inner  and  outer,  which  are  attached  above  the  fossa  for 
the  olecranon,  and  end  in  the  synovial  sac  of  the  joint.  A  corresponding 
muscle  is  placed  beneath  the  extensor  of  the  knee  joint. 

Action,  It  is  said  to  raise  the  synovial  membrane  in  extension  of  the 
joint. 

Directions,  As  the  dissection  of  the  arm  has  been  completed  as  far  as 
the  elbow,  it  will  be  advisable  to  keep  moist  the  shoulder  joint  until  it  is 
examined  with  the  other  ligaments. 


258  DISSECTION    OF    THE    ARM. 

Separate  the  middle  from  the  inner  and  outer  heads  of  the  muscle,  and 
trace  the  musculo-spiral  nerve  and  vessels  beneath  it.  Define  the  outer 
head  which  reaches  down  to  the  spot  at  which  the  musculo-spiral  nerve 
appears  on  the  outer  side. 

The  TRICEPS  MUSCLE  (fig.  79),  is  divided  superiorly  into  three  parts  or 
heads  of  origin,  inner,  outer,  and  middle :  two  of  these  are  attached  to 
tlie  humerus,  and  one  to  the  scapula. 

The  middle  piece,  or  head.  A,  is  the  longest,  and  has  a  tendinous  origin, 
about  an  inch  wide,  from  the  inferior  costa  of  the  scapula  close  to  the 
glenoid  cavity,  where  it  is  united  with  the  capsule  of  the  shoulder  joint. 
The  outer  head,  B,  is  narrow  and  arises  from  the  back  of  the  humerus 
above  the  spiral  groove,  extending  from  the  root  of  the  large  tuberosity 
to  that  groove.  The  inner  head,  c,  fleshy  and  wide,  arises  from  the 
|)08terior  surface  of  the  humerus  below  the  spiral  groove,  reaching  laterally 
to  the  intermuscular  septu,  and  gradually  tapering  upwards  as  far  as  the 
insertion  of  the  teres  major  (Theile).  From  the  different  heads  the  fibres 
are  directed  with  varj'ing  degrees  of  inclination  to  a  common  tendon  at 
the  lower  part.  Interiorly  the  muscle  is  inserted  into  the  end  of  the  ole- 
cranon process  of  the  ulna,  and  gives  an  expansion  to  the  aponeurosis  of 
the  forearm.  Between  the  tip  of  the  olecranon  and  the  tendon  is  a  small 
bursa. 

The  triceps  is  superficial,  except  at  the  upper  part  where  it  is  overlapped 
by  the  deltoid  muscle.  It  lies  on  the  humerus,  and  conceals  the  musculo- 
spiral  nerve,  the  superior  profunda  vessels,  and  the  articulation  of  the 
elbow.  On  the  sides  the  muscle  is  united  to  the  intermuscular  septa ;  and 
the  lower  fibres  are  continuous  externally  with  the  anconeus— a  muscle  of 
the  forearm. 

Action,  All  the  parts  of  the  triceps  combining  in  their  action  will  bring 
the  ulna  into  a  line  with  the  humerus,  and  extend  the  elbow-joint.  As 
the  long  head  passes  the  shoulder  it  can  depress  the  raised  humerus,  and 
adduct  the  bone  to  the  thorax. 

The  intermuscular  septa  are  fibrous  processes  continuous  with  the  in- 
vesting aponeurosis  of  the  arm,  which  are  fixed  to  the  ridges  leading  to 
tiie  condyles  of  the  humerus :  they  intervene  between  the  muscles  on  the 
front  and  back  of  the  limb,  and  give  attachment  to  fleshy  fibres. 

The  internal  is  the  strongest,  and  reaches  as  high  as  the  coraco-brachialis 
muscle,  from  which  it  receives  some  tendinous  fibres.  The  brachialis  an- 
ticus  is  attached  to  it  in  front,  and  the  triceps  behind;  and  the  ulnar 
nerve,  and  the  inferior  profunda  and  anastomotic  vessels  pierce  it. 

The  external  septum  is  thinner,  and  ceases  at  the  deltoid  muscle.  Be- 
hind it  is  the  triceps ;  and  in  front  are  the  brachialis  anticus,  and  the 
muscles  of  the  ibrearm  (supinator  longus  and  extensor  carpi  radialis 
longus)  arising  above  the  condyle  of  the  humerus :  it  is  pierced  by  the 
musculo-spiral  nerve  and  the  accompanying  vessels. 

Dissection,  To  follow  the  superior  profunda  vessels  and  the  musculo- 
spiral  nerve,  the  middle  head  of  the  triceps  should  be  cut  across  over  them, 
and  the  fatty  tissue  should  be  removed.  The  trunks  of  the  artery  and 
nerve  are  to  be  afterwards  followed  below  the  outer  head  of  the  trico|)8  to 
the  front  of  the  humerus. 

To  trace  out  the  bmnches  of  the  nerve  and  artery,  which  descend  to  the 
olecranon  and  the  anconeus  muscle,  the  triceps  is  to  be  divided  along  the 
line  of  union  of  the  outer  with  the  middle  head. 

The  superior  profunda  branch  of  the  brachial  artery  (p.  254)  turns  to 


CUTANEOUS  VEINS  OF  FOREARM.  261 

occasionallv  a  small  offset  from  the  ulnar  nerve.  On  the  outer  side  with 
'Che  radial  vein  is  the  superficial  part  of  tlie  musculo-^utaneous  nerve. 

Close  to  the  hand,  in  the  centre  of  the  forearm,  and  inside  the  tendon 
of  the  flexor  carpi  radialis  which  can  be  rendered  prominent  by  extending 
-the  wrist,  the  small  palmar  branch  of  the  median  nerve  should  be  sought 
Tieneath  the  fat.  On  the  ulnar  artery,  close  inside  the  pisiform  bone,  a 
£mall  palmar  branch  of  the  ulnar  nerve  is  to  be  looked  for. 

At  the  back  of  the  forearm  the  largest  external  cutaneous  branch  of  the 
3nu8culo-spiral  nerve  is  to  be  traced  onwards  ;  and  offsets  are  to  be  followed 
to  this  surface  from  the  nerves  in  front. 

On  the  posterior  part  of  the  hand  is  an  arch  of  superficial  veins.  Wind- 
ing back  below  the  ulna  is  the  dorsal  branch  of  the  ulnar  nerve  ;  and  lying 
^ong  the  outer  border  of  the  hand  is  the  radial  nerve :  these  should  be 
traced  to  the  fingers. 

CrxAXEOUs  Veins.  The  superficial  veins  are  named  median,  radial, 
and  ulnar,  from  their  position  in  the  limb. 

Superficial  arch  on  the  hack  of  the  hand.  This  arch  is  more  or  less  per- 
fect, and  receives  the  posterior  su[>erHcial  digital  veins.  At  the  sides  the 
arch  terminates  in  the  radial  and  ulnar  veins. 

The  radial  vein  begins  in  the  outer  part  of  the  arch  above  mentioned, 
and  in  some  small  radicles  at  the  back  of  the  thumb.  It  is  continued 
along  the  forearm,  at  first  behind  and  then  on  the  outer  border  as  far  as 
the  elbow,  where  it  gives  rise  to  the  cephalic  vein  by  its  union  with  the 
outer  branch  of  the  median  vein  (fig.  76,  ^). 

The  idnar  veins  are  anterior  and  posterior,  and  occupy  the  front  and 
back  of  the  limb : — 

The  anterior  arises  near  the  wrist  by  the  junction  of  small  roota  from 
the  hand,  and  runs  on  the  inner  part  of  the  forearm  to  the  elbow ;  here  it 
unites  with  the  inner  branch  of  the  median,  and  forms  the  basilic  vein 
(%•  76, »). 

The  posterior  ulnar  vein  is  situate  on  the  back  of  the  limb.  It  com- 
mences by  the  imion  of  a  branch,  ^*  vena  salvatella,"  from  the  back  of  the 
little  finger,  with  an  offset  of  the  venous  arch  ;  it  is  continued  along  the 
back  of  the  foi-earm  nearly  to  the  elbow,  and  bends  forwards  to  open  into 
the  anterior  ulnar  vein. 

The  median  vein  takes  origin  near  the  wrist  by  small  branches  which 
are  derived  from  the  palmar  surface  of  the  hand ;  and  it  is  directed  along 
the  centre  of  the  forearm  nearly  to  the  elbow.  Here  the  vein  divides  into 
external  and  internal  branches  (median  basilic  and  median  cephalic), 
which  unite,  as  before  seen  (fig.  76,  '),  with  radial  and  ulnar  veins.  At 
its  point  of  bifurcation  the  median  receives  a  communicating  branch  from 
a  vein  (vena  comes)  beneath  the  fascia. 

Cutaneous  Nerves.  Some  of  the  superficial  nerves  of  tlie  forearm 
are  continued  from  the  arm  : — those  on  the  inner  side  from  the  large  in- 
ternal cutaneous  nerve ;  and  those  on  the  outer,  from  the  two  external 
cutaneous  nerves  of  the  musculo-spiral,  and  the  musculo-cutaneous.  On 
the  forepart  of  the  limb  there  is  occasionally  a  small  offset  of  tlie  ulnar 
nerve  near  the  wrist.  On  the  back  of  the  hand  is  the  termination  of  the 
radial  nerve,  together  witii  a  branch  of  the  ulnar  nerve. 

The  internal  cutaneous  nerve  (p.  256)  is  divided  into  two  parts.  The 
anterior  branch  extends  on  the  front  of  the  forcmrm  as  far  as  the  wrist, 
and  supplies  the  integuments  on  the  inn(T  half  of  the  anterior  surface. 
Near  the  wrist  it  communicates  sometimes  with  a  cutaneous  offset  from 
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Section  IV. 

THE  FRONT  OF  THE  FOREARM. 

Position,  The  limb  is  to  be  placed  with  the  palm  of  the  hand  upper- 
most ;  and  the  marking  of  the  surface,  and  the  projections  of  the  bone,  are 
first  to  be  noted. 

Surface-marking.  On  the  anterior  aspect  of  the  forearm  are  two  lateral 
depressions,  corresponding  with  the  position  of  the  main  vessels.  The 
external  is  placed  over  the  radial  arter}',  and  inclines  towards  the  middle 
of  the  limb  as  it  approaches  the  elbow.  The  internal  groove  is  evident 
only  beyond  the  middle  of  the  forearm,  and  points  out  the  place  of  the 
ulnar  artery. 

The  bones  (radius  and  ulnar)  are  sufficiently  near  the  surface  to  be 
traced  in  their  whole  length  :  each  ends  below  in  a  point — the  styloid 
process ;  and  that  of  the  radius  is  the  lowest.  A  transverse  line  separates 
the  forearm  from  the  hand,  and  the  articulation  of  the  wrist  is  about  an 
inch  above  it. 

On  each  side  of  the  palm  of  the  hand  is  a  lateral  projection ;  the  exter- 
nal of  these  (thenar)  is  formed  by  muscles  of  the  thumb,  and  the  internal 
(hypo-thenar)  by  muscles  of  the  little  finger.  Between  the  projections  is 
the  hollow  of  the  palm,  which  is  pointed  towards  the  wrist.  Two  trans- 
verse lines  are  seen  in  the  palm,  but  neither  reaches  completely  across  it : 
the  anterior  one  will  direct  to  the  line  of  the  articulations  between  the 
metacarpus  and  the  phalanges,  but  is  about  a  quarter  of  an  inch  behind 
the  tlu'ce  inner  joints  when  the  fingers  are  extended. 

The  superficial  palmar  arch  of  arteries  reaches  forwards  a  little  way 
into  the  hollow  of  the  hand,  and  its  position  may  be  marked  by  a  line 
across  the  palm  from  the  root  of  the  thumb,  when  that  digit  is  placed  at  a 
right  angle  to  the  hand. 

Transverse  lines  are  seen  on  both  aspects  of  the  joints  of  the  thumb  and 
fingers.  The  lines  on  the  palmar  surface  of  the  fingers  may  be  used  to 
detect  the  articulations  of  the  phalanges.  Thus  the  joint  between  the 
metacarpal  phalanx  and  the  next  will  be  found  about  a  line  in  front  of  the 
chief  transverse  groove ;  whilst  the  articulation  between  the  last  two  pha- 
langes is  situate  about  a  line  in  front  of  the  single  mark. 

Jbissection.  With  the  limb  lying  flat  on  the  table,  an  incision  is  to  be 
carried  througli  the  skin  along  the  middle  of  the  front  of  the  forearm,  as 
far  as  an  inch  beyond  the  wrist ;  and  at  its  termination  a  transverse  one  is 
to  cross  it.  The  skin  is  to  be  reflected  carefully  from  the  front  and  back 
of  the  forearm,  without  injury  to  the  numerous  superficial  vessels  and 
nerves  beneath  ;  and  it  should  be  taken  also  from  the  back  of  the  hand, 
by  prolonging  the  ends  of  the  transverse  cut  along  each  margin  to  a  little 
beyond  the  knuckles.  The  whole  of  the  forefinger  should  have  the  integ- 
ument removed  from  it,  in  order  that  the  nerves  may  be  followed  to  the 
end. 

The  superficial  vessels  and  nerves  can  be  now  traced  in  the  fat ;  they 
have  the  following  position,  and  most  of  them  have  been  partly  dissected  : 
Along  the  inner  side,  in  front  of  the  forearm  with  the  ulnar  veins,  is  the 
continuation  of  the  internal  cutaneous  nerve ;  and  near  the  wrist  there  is 
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occa»iot\sl\y  a  small  offset  from  the  ulnar  nerve.     On  the  outer  side  with 
the  md'iol  vein  is  the  superficial  part  of  the  musculo-cutaneous  nerve. 

Clos^  to  the  hand,  in  the  centre  of  the  forearm,  and  inside  the  tendon 
of  the  flexor  car{)i  radialis  which  can  be  rendered  prominent  by  extending 
the  wf^^U  ^^6  small  palmar  branch  of  the  median  nerve  should  be  sought 
I^Q^f  ti  the  fat.  On  the  ulnar  artery,  close  inside  the  pisiform  bone,  a 
small  |>Alinw  branch  of  the  ulnar  nerve  is  to  be  looked  for. 

j^l  tfce  back  of  the  forearm  the  largest  external  cutaneous  branch  of  the 
^y^^^jlo-spiral  nerve  is  to  be  traced  onwards  ;  and  offsets  are  to  be  followed 
to  this  surface  from  the  nerves  in  front. 

On  the  posterior  [mrt  of  the  hand  is  an  arch  of  superficial  veins.  Wind- 
ing \p9*^^  below  the  ulna  is  the  dorsal  branch  of  the  ulnar  nerve  ;  and  lying 
along  the  outer  border  of  the  hand  is  the  radial  nerve :  these  should  be 
traced  to  the  fingers. 

CUTANEOUS  Veins.   The  8ui)erficial  veins  are  named  median,  radial, 
and  ulnar,  from  their  position  in  the  limb. 

Supfrficial  arch  on  the  hack  of  the  hand.  This  arch  is  more  or  less  per- 
fect, and  receives  the  posterior  su{)erficial  digital  veins.  At  the  sides  the 
arch  terminates  in  the  radial  and  ulnar  veins. 

The  radial  vein  begins  in  the  outc*r  part  of  the  arch  above  mentioned, 

and  in  some  small  radicles  at  the  back  of  tlie  thumb.     It  is  continued 

along  the  forearm,  at  first  behind  and  then  on  the  outt^r  border  as  far  as 

the  elbow,  where  it  gives  rise  to  the  cephalic  vein  by  its  union  with  the 

outer  branch  of  the  median  vein  (fig.  70,  ^). 

The  fdnar  veins  are  anterior  and  posterior,  and  occupy  the  front  and 
back  of  the  limb : — 

The  anterior  arises  near  the  wrist  by  the  junction  of  small  roots  from 
the  hand,  and  runs  on  the  inner  part  of  tlie  forearm  to  the  elbow  ;  here  it 
unites  with  the  inner  bninch  of  the  median,  and  forms  the  Ixisilic  vein 
(fi|?.7G,').     ^  ^  . 

The  posterior  ulnar  vein  is  situate  on  the  baok  of  the  limb.  It  com- 
mences hy  the  union  of  a  branch,  *•  vena  salvatelhi,"  from  the  back  of  tlie 
little  finger,  with  an  ofiset  of  the  venous  arch  ;  it  is  continued  along  the 
back  of  the  forearm  nearly  to  the  elbow,  and  bends  forwards  to  open  into 
the  anterior  ulnar  vein. 

The  median  vein  takes  origin  near  the  wrist  by  small  branches  which 
are  derived  from  the  palmar  surface  of  the  hand ;  and  it  is  <lirected  along 
the  centre  of  the  fon»arm  nearly  to  the  elbow.  Here  the  vein  divides  into 
external  and  internal  branches  (median  basilic  and  median  c^qiiialic), 
which  unite,  as  before  seen  (Hg.  70,  '),  witii  radial  and  ulnar  veins.  At 
its  point  of  bifurcation  the  median  receives  a  communicating  bnincli  from 
a  vein  (vena  comes)  beneath  the  fascia. 

Cl'taxeous  Nerves.  Some  of  the  sup<Tficial  nerves  of  the  forearm 
are  continued  from  the  arm  : — those  on  the  inner  side  from  the  hirge  in- 
ternal cutaneous  nerve  ;  and  those  on  the  outer,  from  the  two  external 
cataneous  nerves  of  the  musculo-spinil,  and  the  musculo-cutaneous.  On 
the  fore|»art  of  the  limb  there  is  occjisionally  a  small  ott'set  of  the  ulnar 
nerve  near  the  wrist.  On  the  back  of  the  hand  is  the  termination  of  the 
radial  nerve,  together  with  a  branch  of  the  ulnar  n<Tve. 

The  interned  cutaneous  nerve  (p.  2r>(>)  is  divided  into  two  parts.  The 
anterior  branch  extends  on  the  front  of  thc^  fort^irm  as  far  as  the  wrist, 
and  supplies  the  integuments  on  the  inner  half  of  the  anterior  surface. 
Near  the  wrist  it  communicates  sometimes  with  a  cutaneous  otlset  from 
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the  ulnar  nerve.     The  posterior  branch  continues  along  the  back  of  the 
forearm  (ulnar  side)  to  rather  below  the  middle. 

The  cutaneous  part  of  the  musculo-cutaneous  nerve  (p.  2«56)  is  pro- 
longed on  the  radial  border  of  the  limb  to  the  ball  of  the  thumb,  over 
which  it  terminates  in  cutaneous  offsets.  Near  the  wrist  the  nerve  is 
placed  over  the  radial  arterj,  and  some  twigs  pierce  the  fascia  to  ramify 
on  the  vessel  and  supply  the  carpus.  A  little  above  the  middle  of  the 
forearm  the  nerve  sends  backwards  a  branch  to  the  posterior  aspect,  which 
reaches  nearly  to  the  wrist,  and  communicates  with  tlie  radial,  and  the 
following  cutaneous  nerve. 

The  external  cutaneous  branch  of  .the  musculo-spiral  nerve  (p.  259)  after 
passing  the  elbow,  turns  to  the  hinder  part  of  the  forearm,  and  reaches  as 
far  as  the  wrist.  Near  its  termination  it  joins  the  preceding  cutaneous 
nerve. 

The  radial  nerve  ramifies  in  the  integument  of  the  back  of  the  hand 
and  some  of  the  digits.  It  becomes  cutaneous  at  the  outer  border  of  the 
forearm  in  the  lower  third,  and  after  giving  some  filaments  to  the  poste- 
rior aspect  of  the  limb,  divides  into  two  branches : — 

One  (external)  is  joined  by  the  musculo-cutaneous  nerve,  and  is  dis- 
tributed on  the  radial  border  and  the  ball  of  the  thumb. 

The  other  branch  (internal)  supplies  the  remaining  side  of  the  thumb, 
both  sides  of  the  next  two  digits,  and  half  the  ring  finger ;  so  that  the 
radial  nerve  distributes  the  same  number  of  digital  branches  to  the  dorsum 
as  the  median  nerve  furnishes  to  the  palmar  surface.  This  portion  of  the 
radial  nerve  communicates  with  the  musculo-cutaneous  and  ulnar  nerves ; 
and  the  offsets  to  the  contiguous  sides  of  tlie  ring  and  middle  fingers  is 
joined  by  a  twig  from  the  dorsal  branch  of  the  ulnar  nerve. 

On  the  side  of  the  fingers  each  of  these  doreal  digital  branches  is  united 
with  an  offset  from  the  digital  nerve  on  the  palmar  suiface. 

The  dorsal  branch  of  the  ulnar  nerve  gives  offsets  to  the  rest  of  the 
fingers  and  the  back  of  the  hand.  Appearing  by  the  styloid  process  of  the 
ulnar,  it  joins  the  radial  nerve  in  an  arch  across  the  back  of  the  hand,  and 
is  distributed  to  both  sides  of  the  little  finger,  and  to  tlie  ulnar  side  of  the 
ring  finger :  it  communicates  with  the  part  of  the  radial  nerve  supplying 
the  space  between  the  ring  and  middle  fingers.  Tiie  ulnar  nerve  furnishes 
branches  to  the  same  digits  oil  the  palmar  surface. 

The  aponeurosis  of  the  forearm  is  continuous  with  a  similar  investment 
of  the  arm.  It  is  of  a  pearly  white  color,  and  is  formed  of  fibres  which 
cross  obliquely :  it  furnishes  sheaths  to  the  muscles,  and  is  thicker  behind 
than  before. 

Neiir  the  elbow  it  is  stronger  than  towards  the  hand ;  and  at  that  part  it 
receives  fibres  from  the  tendons  of  the  biceps  and  brachialis  anticus,  and 
gives  origin  to  the  muscles  attached  to  the  inner  condyle  of  the  humerus. 
On  the  back  of  the  limb  the  aponeurosis  is  connected  to  the  margins  of  the 
ulna,  so  as  to  leave  the  upper  part  of  the  bone  subcutaneous ;  and  it  is 
joined  by  fibres  from  the  tendon  of  the  triceps. 

Horizontal  processes  are  sent  downwards  from  the  aponeurosis  to  sepa- 
rate the  superficial  and  deep  layers  of  muscles,  both  on  the  front  and  back 
of  the  foreai'm ;  and  longitudinal  white  bands  indicate  the  position  of  the 
intermuscular  processes  which  isolate  one  muscle  from  another,  and  give 
origin  to  the  muscular  fiijres. 

At  the  wrist  the  fascia  joins  the  anterior  annular  ligament ;  and  near 
that  band  the  tendon  of  the  palmaris  longus  pierces  it,  and  receives  a  sheath 
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bolo'^  that  with  the  radial  artery  to  which  its  tendon  is  taken  as  tlie  guide. 
Th€5  ulnar  lK)rder  is  in  contact  at  first  with  the  palmaris  longus  muscle, 
ancl   for  about  two  inches  above  the  wrist,  with  the  median  nerve.* 

-^4  trtion.  The  hand  being  free  the  muscle  flexes  first  the  wrist  joint, 
iTiolining  the  hand  somewhat  to  the  nidial  side  ;  and  will  assist  in  bringing 
for^wranls  the  lower  end  of  the  radius  in  pronation.  Still  continuing  to 
contract,  it  bends  the  elbow. 

The  PALMARis  LONGUS  (^g,  80,*)  is  often  absent:  or  it  may  present 
frr^at  irregularity  in  the  proportion  between  the  fleshy  and  tendinous  parts. 
It*  on'yi'n  is  connected,  like  tliat  of  the  preceding  muscle,  to  the  common 
t€;n<1on,  the  fascia,  and  tlie  intermuscular  septa.  Its  long  thin  tendon  is 
continued  along  the  centre  of  the  forearm  ;  and  piercing  the  aponeurosis, 
it  pAsses  over  the  annular  ligament  to  end  in  the  palmar  fascia,  and  to  join 
^y  f^  tendinous  slip  the  short  muscles  of  tlie  thumb. 

The  palmaris  is  situate  between  the  flexor  carpi  radialis  and  ulnaris,  and 
re^sf  s  on  the  flexor  sublimis  dijjitorum. 

v4  ction.  Rendering  tense  the  palmar  fascia,  the  palmaris  will  afterwards 
l>«n<i  the  wrist  and  elbow,  like  the  other  muscles  of  the  superficial  hiyer. 

The  FLEXOR  CARPI  ULNARIS  {^g  80,  ^)  has  an  aponeurotic  origin  from 
tho  inner  condyle  of  the  humerus ;  from  the  inner  side  of  the  olecranon  ; 
ttTi^i  from  the  ridge  of  the  ulna  between  the  internal  and  posterior  surfaces 
for  three-fourths  of  the  length.  Most  of  the  fibres  are  continued  vertically 
cloiwrnwards,  but  others  obliquely  forwards  to  a  tendon  on  the  anterior  part 
^^  Che  muscle  in  the  lower  half,  some  joining  it  as  low  as  the  wrist ;  and 
thc5  tendon  is  inserted  into  the  pisiform  bone,  an  offset  being  sent  to  the 
mia^^^les  of  the  little  finger. 

^I^ne  surface  of  the  muscle  is  in  contact  with  the  fascia ;  and  its  tendon, 
'*'^'^»^!h  can  be  felt  readily  through  the  skin,  may  be  taken  as  the  guide  to 
*"^    ^Inar  artery.     To  its  radial  side  are  the  palmaris  and  flexor  digitorum 

d®ui>^  irais  muscles.  When  the  attachment  to  the  inner  condvle  has  been 
'^^  iiled,  the  muscle  will  be  seen  to  conceal  the  flexor  digitorum  sublimis 
*^^1  flexor  profundus,  the  ulnar  nerve,  and  the  ulnar  vessels  ;  between  the 
^  ^^Xchments  to  the  condyle  and  the  olecranon  the  ulnar  nerve  enters  the 
■^'  ^arm. 

\ction.    The  wrist  is  bent  and  the  hand  is  drawn  inwards  by  the  con- 
ation of  the  muscle. 
y^«      J^he  RADIAL  ARTERY  (fig.  80,  *)  is  One  of  the  vessels  derived  from  the 
y^**^Mrcation  of  the  brachial  trunk;  and  its  destination  is  the  palm  of  the 
**  *^  d.     It  is  placed  first  along  the  outer  side  of  the  forearm  as  far  as  the 
of  the  radius ;  next  it  winds  backwards  below  the  extremity  of  that 
'"■^fi! :    and  it  enters  finally  the  palm  of  the  hand  through  the  first  inter- 


-..         — ous  space.     In  consequence  of  this  circuitous  course  the  artery  will  be 
^^•^*  lid  in  three  different  dissections,  viz.,  the  front  of  the  forearm,  the  back 


he  wrist,  and  the  palm  of  the  hand. 

71  the  front  of  the  forearm.  In  this  part  of  the  limb  the  position  of  the 

fry  will  be  marked,  on  the  surface,  by  a  line  from  the  centre  of  the 

•follow  of  the  elbow  to  the  fore  part  of  the  styloid  process  of  the  radius. 

-^^     first  it  lies  on  the  inner  side  of  the  nidi  us,  but  afterwards  over  that 

"One.     This  vessel  is  smaller  than  the  ulnar  artery,  though  it  appears  in 

Qirt^ction  to  be  tho  continuation  of  the  brachial  trunk  ;  and  it  is  partly 

,        ^^    the  body  of  a  woman  which  was  well  developed,  the  muscle  was  absent  on 
^tU  Sides. 
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E  ■ritONTni'TlIE  PORBAItVf 

80).     Tlio  tnuscleH  on  the  front  of  tlio  tbrciini 
diriilt'd  into  a  Mippiiicisl  und  a  deep  Uyer. 

In  the  eiipt>rlicial  liivtT  there  ttrv  five  i 
wliifh  an'  fixed  to  llie  inner  i^ondyle  of  the  | 
morns,  Diosily  bjr  a  common  t<<ndou,  nod  li** 

il  onler  Ironi  iht-  middle  m  tin-  ii 
Bide  of  ihe  limb:  pronator  radii  l*rta.  flexnr  carj)! 
radiatiH.  palmuris  longns,  Otxur  carpi  ulnarisi  i    ' 
dt*t*r  Hnd  largi^r  limn  luiy  of  tliesa  is  tiiH  K 
Buldimis  digilur 

The  deep  layer  will  bo  met  with  in  u  subsi)«] 
•■         ■      (p.  270). 

Tilt)  1'IKI.NATOR  UA»ii  TKBEtt  (H^.  HQ°,*)  aritn 
from  the   inner  condyle  of  Ihe  hiimunis   by  tli(^ 
tendon  ;  from  the  ridgo  abovo  the  conilyl* 
by  fleshy  fibi'PB  j  from  liie  inni-r  pan  of  the  coro- 
noid  protK^Hs  by  a  second  t<.-ndinon»  fttip:  and  from 
the  fascial  and  the  septum  bviwvun  it  and  i4ie 
miiBcIe.     It  is  intrrtrd  by  a  flat  tendon  luio  a 
pression,  an  inch  in  length,  on  the  middle  uf  jj 
outer  Horfaoe  of  ilie  nulins. 

The  mnacle  ie  sugierfieinl  vxeept  at  the  i 
wbere  il  is  covered  liy  the  radial  artery,  i 
of  the  onler  set  of  niuBcltis,  vik.,  supinator  lan<nis 
and  rwliul  extensors  of  the  wrist.  Tbe  pronator 
forma  the  inner  boimdary  of  the  triangular  spaco 
in  front  of  the  ullmw  ;  and  its  inner  hoiiler  luudies 
llie  Hi'xor  carpi  radinlia.  By  gently  separaring  the 
muscle  from  Ihu  resi.  it  will  be  funnd  to  lio  on  ih« 
hrachialis  anticns,  tbe  flexor  snblimis  di;;ilanim, 
and  tbe  ulnnr  artery  and  tlie  median  nervi^ :  ih« 
il  small  head  of  ori);in  is  direuted  inwards 

Artion.     TliQ  proimlor  aiwista  in  brin^n;:;  for- 
wards tbe  radiuH  over  the  ulna,  ro  as  to  prouaca 
the  hand.     When  the  radius  is  fixed  the  miiBcte 
iliat  bone  towards  ibii  humerus,  bending  tbe 
elbon-joinl. 

The  Ftexoii  cAun  UAnrALis  (Itg.  80.*)  lakes 
its  origin  from  ihu  oommon  t>!ndon,  fnmi  iho 
a|ioneurosifi  of  the  limit,  and  from  the  inlermiii^alnr 
septum  on  ea<!h  sidi-.  The  tendon  of  the  muscle, 
bet»iming  free  from  flcithy  tibros  about  tbe  middle 
{HiMeii  ihroutih  a  groove  in  the  ns 
tra|)L'xium,  ontdide  the  anterior  annular  ligament, 
to  he  intrrtni  mainly  info  the  huw  of  the  melA- 
cnr{uil  bone  of  the  index  linger,  and  by  a  slip  into 
that  of  the  middle  linger. 

Tlie  muscle  resis  chiefly  on  llie  flexor  F>ublimia 

digilnrum  ;  but  near  the  wrist  it  lies  over  the  flexor 

■\<!  tA'  tbe  deep  layer.     As  low  as  tbe  middle  of  the 

forearm  ihu  musclci  corruspondd  exiurnully  with  the  pronalor  teres,  and 
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below  that  with  the  radial  artery  to  which  its  tendon  is  taken  as  tlic  ^iiide. 
The  ulnar  border  is  in  contact  at  first  with  the  palmaris  longus  muscle, 
and  for  about  two  inches  above  the  wrist,  with  the  median  nerve.^ 

Action,  The  hand  being  free  the  muscle  flexes  first  the  wrist  joint, 
inclining  the  hand  somewhat  to  the  nidial  side  ;  and  will  assist  in  bringing 
forwards  the  lower  end  of  the  radius  in  pronation.  Still  continuing  to 
contract,  it  bends  the  elbow. 

The  PALMARIS  LONGUS  (fig.  80,  *)  is  often  absent :  or  it  may  present 
great  irregularity  in  the  pro[>ortion  between  the  fleshy  and  tendinous  parts. 
It8  origin  is  connected,  like  tliat  of  the  preceding  nniscle,  to  the  common 
tendon,  the  fascia,  and  the  intermuscular  septa.  Its  long  thin  tendon  is 
continued  along  the  centre  of  the  forearm  ;  and  ()ierci ng  the  a|K>neurosis, 
it  passes  over  the  annular  ligament  to  end  in  the  palmar  fascia,  and  to  join 
by  a  tendinous  slip  the  short  muscles  of  the  thumb. 

The  palnnaris  is  situate  between  the  flexor  carpi  radialis  and  ulnaris,  and 
rests  on  the  flexor  sublimis  digitorum. 

Action.  Rendering  tense  the  palmar  fascia,  the  palmaris  will  aftiTwards 
bend  the  wrist  and  elbow,  like  the  other  muscles  of  the  superficial  layer. 

The  FLEXOR  CAUiM  ULNARIS  (fig  80,  '')  lias  an  aponeurotic  origin  from 
the  inner  condyle  of  the  humerus;  from  the  inner  side  of  the  olecranon  ; 
and  from  the  ridge  of  the  ulna  between  the  internal  and  |>osteri(>r  surfaces 
for  three-fourths  of  the  length.  Most  of  the  fibres  are  continued  vertically 
downwards,  but  others  obliquely  forwanls  to  a  ti*ndon  on  the  anterior  {mrt 
of  the  muscle  in  the  lower  half,  some  joining  it  as  low  as  the  wrist;  and 
the  tendon  is  inserted  into  the  pisiform  bone,  an  oflTset  being  sent  to  the 
muscles  of  the  little  finger. 

One  surface  of  the  muscle  is  in  contact  with  the  fascia ;  and  its  tendon, 
which  can  be  felt  readily  through  the  skin,  may  be  Uiken  as  tin*  ^uide  to 
the  ulnar  artery.  To  its  radial  side  are  the  palmaris  and  flexor  digitorum 
sublimit  muscles.  Wln^n  the  attac^hmoiit  to  the  inner  coiidvl(>  \uis  been 
divided,  the  muscle  will  Imj  seen  to  conceal  the  flexor  digitorum  sublimis 
and  flexor  profundus,  the  ulnar  nerve,  and  the  ulnar  vessels  ;  lM'tw<H*n  the 
attachments  to  the  condyle  and  the  olecranon  the  ulnar  nerve  enters  the 
forearm. 

Action,  The  wrist  is  bent  and  the  hand  is  drawn  inwards  by  the  con- 
traction of  the  muscle. 

The  RADIAL  ARTEEY  (fig.  80,  *)  is  onc  of  the  vessels  derived  from  the 
bifurcation  of  the  brachial  trunk  ;  and  its  destination  is  the  palm  of  the 
hand.  It  is  placed  first  along  the  outer  side  of  the  forearm  as  i'nr  as  the 
end  of  the  radius;  next  it  winds  baekwanls  l)elow  the  extreniitv  of  that 
bone:  and  it  enters  finally  the  (>alm  of  the  hand  through  the  first  inter- 
osseous  space.  In  consequence  of  this  circuitous  cours(»  the  artery  will  be 
found  in  three  diflerent  dissections,  viz.,  the  fniiit  of  the  forearm,  the  back 
of  tlie  wrist,  and  the  |)alm  of  the  hand. 

In  the  front  of  the  forearm.  In  this  part  of  the  limb  tin*  {)f>siti()n  of  the 
artery  will  be  marked,  on  the  surface,  by  a  line  from  the  centre  of  the 
hollow  of  the  elbow  to  the  fore  part  of  the  styloid  pmcess  of  the  radius. 
At  first  it  lies  on  the  inner  side  of  the  radius,  but  afterwards  over  that 
bone.  This  vessel  is  smaller  than  the  ulnar  artery,  though  it  ap|H'ars  in 
direction  to  be  the  continuation  of  the  bnichial  trunk  ;  and  it  is  partly 

'  In  the  body  of  a  woman  which  was  well  dcvi*h»|KHi,  the  muscle  was  absent  on 
both  sides. 
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I'nucia  nnil  lies  close  to  the  pieifurni   bone.     The  ulnar  nerrc, 
(inlnmr  briincli,  siill  iiecoiii punier  the  vessel  on  the  inner  side. 


Branchm.  The  grciiler  niimlHir  of  the  milluieral  ufigeU  of  the  artery  are 
iliatrihiilofi  to  the  miiselea.     Bui  the  iiamt'tl  hranRlies  are  the  ibilowing: — 

o.  TLp  anlfrioT  ulnar  recurrent  hnuieh  (rf)  arises  generally  in  ouinmon 
with  itie  next,  and  a«c«ndiag  on  the  bnxiliioliB  niitiuus  niiiEiclc  iiiosculattw 
with  th»  small  anastomotic  artery  beneotli  the  pniiialor  ntdJl  teres.  It 
giv«s  oiTsetB  to  tbe  contiguous  mudclcs. 
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J.  The  poitertor  ulnar  recurrent  branch  (</),  of  larger  size  than  the 
anterior,  is  inclined  beneath  the  flexor  sublimis  muscle  to  the  interval 
i^tYV-een  the  inner  condyle  and  the  olecranon.  There  it  passes  with  the 
oloar  nerve  between  the  attachments  of  the  flexor  carpi  ulnaris,  and  joins 
the  ramtflcations  of  the  inferior  profunda  and  anastomotic  arteries  on  the 
inner  side  ot*  the  elbow  joint.  Some  of  its  offsets  enter  the  muscles,  and 
others  supplj  the  articulation  and  the  ulnar  nerve. 

c.  The  interoaeoui  branch  is  a  short  thick  trunk,  about  an  inch  long, 
<^hich  is  directed  backwards  towards  the  interosseus  membrane,  and  divides 
into  anterior  and  posterior  interosseous :  these  branches  will  be  after^iards 
follo«^ed. 

Y  ti.  The  metacarpcd  branch  arises  from  the  artery  near  the  lower  end  of 
tbe  ulna,  and  nms  along  the  metacarpal  bone  of  the  little  flnger,  of  which 
it  is  the  inner  dorsal  branch. 

e.  The  carped  branches  (anterior  and  posterior)  ramify  on  the  front  and 
\)ack  of  the  carpus,  on  which  they  anastomose  with  corresponding  offsets 
of  the  radial  artery,  and  form  arches  across  the  wrist. 

p^cttliuritiet  of  the  ulnar  artery,  Tlie  origin  of  the  arterj  may  be  transferred  to 
gny  point  of  the  main  vessel  in  the  ana  or  axilla.  Once  the  origin  was  found 
between  two  and  three  inches  l>elow  the  elbow.     (Quain.) 

When  it  begins  higher  than  usual  it  is  generally  superficial  to  the  flexor 
nnBcles  at  the  bend  of  the  elbow  (only  one  exception,  Quain),  but  beneath  the 
iponearwi^  of  the  forearm  ;  though  sometimes  it  is  subcutaneous  with  the  super- 
ficial veina. 

The  ULNAR  NERVE  (fig.  81,  *)  enters  the  forearm  between  the  attaoh- 
inents  oi  the  flexor  carpi  ulnaris  to  the  olecranon  and  inner  condyle  of  the 
humerus.  Under  cover  of  that  muscle  tlie  nerve  reaches  the  ulnar  artery 
about  the  middle  (in  length)  of  the  forearm,  and  is  continued  on  the  inner 
side  of  the  vessel  to  the  hand.  On  the  annuhir  ligament  the  nerve  is  rather 
deeper  than  the  artery.  It  furnishes  articuhir,  muscular,  and  cutaneous 
branches  as  below  : — 

a.  Articular  nerves.  In  the  interval  between  the  olecranon  and  the 
inner  condyle,  slender  filaments  to  the  joint  arise. 

h,  A/iiscular  branches.  It  furnishers  offsets  near  the  elbow  to  two 
muscles  of  the  fort»arm  ;  one  enters  the  upper  part  of  the  flexor  carpi 
ulnaris,  and  the  other  supplies  the  inner  half  of  the  flexor  profundus 
digitornm. 

c.  (J'ntaneous  nerve  of  the  forearm  and  hand.  About  the  middle  of  the 
forearm  arises  a  small  palmar  branch  (*),  which  courses  on  the  ulnar 
artery,  sending  twigs  around  that  vessel,  to  the  end  in  the  integuments  of 
the  palm  of  the  hand  :  sometimes  a  cutaneous  offset  perforates  the  aponeu- 
rosis near  the  wrist,  and  joins  the  internal  cutaneous  nerve. 

d.  The  dorsal  cutaneous  nerve  of  the  hand  arises  about  two  inches  above 
the  end  of  the  ulna,  and  passes  oblicpiely  backwards  beneath  the  flexor 
carpi  ulnaris  :  perforating  the  aponeurosis  it  is  lost  on  the  back  of  the  hand 
and  fingers  (p.  262). 

The  MEDIAN  XERVE  {^^,  81,  ')  leavcs  the  hollow  of  the  elbow  between 
tjie  beads  of  origin  of  the  pronator  teres,  and  takes  the  middle  line  of  the 
jimb  to  the  hand.  It  is  placed  beneath  the  flexor  sublimis  as  low  as  two 
'nches  from  the  annular  ligament,  where  it  becomes  superficial  along  the 
outer  border  of  the  tendons  of  that  muscle.  Lastly  the  nerve  passes  be- 
''^^th  the  annular  ligament  to  the  palm  of  the  hand.     The  nerve  supplies 
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the  muscles  on  the  front  of  the  forearm,  and  furnishes  a  cutaneous  offset 
to  the  hand. 

a.  Muscular  offsets  leave  the  trunk  of  the  nerve  near  the  elbow,  and 
are  distributed  to  all  the  muscles  of  the  superficial  layer  except  the  flexor 
carpi  ulnaris  ;  in  addition,  the  nerve  supplies  the  deep  layer  through  the 
interosseous  branch  (p.  271),  except  the  inner  half  of  the  flexor  profun- 
dus dipritorum. 

h.  The  cutaneous  palmar  branch  (')  arises  in  the  lower  fourth  of  the 
forearm  ;  it  pierces  the  fascia  near  the  annular  ligament,  and  crosses  over 
that  ligiiment  to  reach  the  palm  of  the  hand. 

The  RADIAL  NERVE  is  the  smaller  of  the  two  branches  into  which  the 
niusculo-spiral  divides  at  the  elbow.  This  nerve  is  placed  along  the  outer 
border  of  the  limb,  under  cover  of  the  supinator  longus  {fig.  80),  and  on 
the  outer  side  of  the  radial  artery  till  within  three  inches  of  the  wrist, 
where  it  becomes  cutaneous  at  the  pasterior  border  of  the  supinator  tendon. 
On  the  surface  of  the  limb  it  divides  into  two  branches,  which  are  dis- 
tributed on  the  dorsum  of  the  hand,  and  digits  (3^)  (p.  262).  No  muscular 
oflset  is  furnished  by  the  nerve. 

Dissection  (tig.  81).  To  examine  the  deep  layer  of  muscles  it  will  be 
necessary  to  dmw  well  over  to  the  radial  side  of  the  foreiirm  the  pronator 
teres ;  to  detach  the  flexor  sublimis  from  the  radius,  and  to  remove  its 
fleshy  part.  The  areolar  tissue  is  to  be  taken  from  the  deep  muscular  fibres ; 
and  the  anterior  interosseous  vessels  and  nerve,  which  lie  on  the  interosse- 
ous membrane,  and  are  concealed  by  the  muscles,  are  to  be  tniced  out. 

Above  the  ends  of  the  forearm-bones  the  arch  of  the  anterior  car}>al 
arteries  may  be  defined. 

Deep  Layer  of  Muscles.  Only  three  deep  muscles  are  present  on  the 
front  of  the  forearm.  One  lies  on  the  ulna,  and  is  the  deep  flexor  of  the 
fingers ;  a  second  covers  the  radius,  viz.,  the  long  fiexor  of  the  thumb ; 
and  the  third  is  the  pronator  quadratus,  which  lies  beneath  the  other  two, 
near  the  lower  end  of  the  bones. 

The  flexor  digitorum  profundus  vel  perforaxs  {fig.  81,°)  arises 
from  the  anterior  and  inner  surfaces  of  the  ulna  for  three-fourths  of  the 
length  of  the  bone ;  from  the  inner  half  of  the  interosseous  ligament  for 
the  siime  distance ;  and  from  an  aiK)neurosis  common  to  the  muscle  and 
the  fiexor  carpi  uluaris.  The  muscle  has  a  thick  fleshy  belly,  and  ends  in 
tendons  which,  united  together,  pass  beneath  the  annular  ligament,  and  are 
inserted  into  the  last  phalanges  of  the  fingers. 

The  cutaneous  surface  of  the  muscle  is  in  contact  with  the  ulnar  nerve 
and  vessels,  the  superficial  fiexor  of  the  fingers,  and  the  fiexor  carpi  ulna- 
ris.  The  deep  surface  rests  on  the  ulna  and  the  pronator  quadratus  mus- 
cle. The  outer  border  touches  the  fiexor  |>ollicis  longus  and  the  anterior 
interosseous  vessels  and  nerve ;  and  the  inner  is  connected  by  aponeurosis 
to  the  posterior  margin  of  the  ulna. 

Action.  The  muscle  bends  the  last  joints  of  the  fingers  and  the  wrist ; 
but  it  does  not  act  on  the  last  phalanx  till  after  the  second  has  been  moved 
by  the  flexor  sublimis. 

The  fingers  are  approximated  and  the  joints  bent  in  the  following  order : — 
first,  the  articulation  between  the  metacarpal  and  the  middle  phalanx  is 
fiexed,  secondly,  the  last  phalangeal  joint,  and  thirdly  the  metacar[>o-pha- 
langeal. 

The  flexor  longus  pollicis  {^g.  81,®)  arises  from  the  hollowed  an- 
terior surface  of  the  radius,  as  low  as  the  pronator  quadratus ;  from  the 
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ont^ST  part  of  the  interosseous  membrane  ;  and  by  a  round  distinct  slip  from 
the  <;oronoid  process  of  the  ulna,  internal  to  the  attachment  of  the  brachi- 
ali^  anticus.  The  fleshy  fibres  descend  to  a  tendon,  which  is  continued 
ber&^sath  the  annular  ligament,  and  is  inserted  into  the  last  phalanx  of  the 
thuiufib. 
CI>n  the  cutaneous  surface  of  the  muscle  is  the  flexor  subliniis,  with  the 

rarl.^  al  vessels  for  a  short  distance  inferiorly.     The  muscle  lies  on  the  radius 

and.     the  pronator  quadmtus.     To  the  inner  side  is  the  flexor  profundus 

dig^itorum. 

^^c/ion.    It  bends  both  joints  of  the  thumb,  but  first  the  distal  or  un- 

gttftcl.     After  the  phalanges  are  drawn  downwards  the  muscle  flexes  the 


The  PRONATOR  QUADRATi's  {^g,  81,  ^)  is  a  fiat  muscle,  and  lies  on  the 
lower  fourth  of  the  bones  of  the  forearm.  It  arises  from  the  anterior  and 
inner  surfaces  of  the  ulna,  where  it  is  somewhat  widened,  and  is  inserted 
into  the  forepart  of  the  radius  for  about  two  inches. 

The  anterior  surface  is  covered  by  the  tendons  of  the  flexor  muscles  of 
the  fingers,  and  by  the  mdial  vessels ;  and  the  posterior  surface  rests  on 
the  radius  and  ulna  with  the  intervening  membrane,  and  on  the  interosse- 
ous vessels  and  nerve.  Along  ita  lower  borders  is  the  arch  formed  by  the 
*»>  terior  carpal  arteries. 

.Action.  The  end  of  the  radius  is  moved  forwards  over  the  ulna  by  this 
^niascle,  and  the  hand  is  pronated. 

'X^he  anterior  interosseous  artery  (fig.  81,  e)  is  continued  on  the  front  of 
"^h^  interosseous  membrane,  between  the  two  flexors  or  in  the  fibres  of  the 
^*^^or  digitorum,  till  it  reaches  an  aperture  beneath  the  pronator  quadratus. 
-^*  that  8|X)t  the  artery  turns  from  the  front  to  the  back  of  the  limb,  and 
^*^^K:ends  to  the  back  of  the  carpus,  where  it  ends  by  anastomosing  with 
***^^    posterior  interosseous  and  carpal  arteries. 

--^ranches.  Numerous  offsets  are  given  to  the  contiguous  muscles. 

One  long  branch  (f),  median,  accompanies  the  median  nerve,  sup- 
ing  it,  and  either  ends  in  the  flexor  sublimis,  or  extends  beneath  the 
fcular  ligament  to  the  palmar  arch. 

».  About  the  middle  of  the  forearm  two  nutrient  vessels  of  the  radius 
ulna  arise  from  the  artery. 

Where  it  is  al)OUt  to  pass  through  the  interosseous  membrane  it  fur- 
^*^^es  twigs  to  the  pronator  quadratus;  and  one  branch  is  continued  be- 
Ei.th  that  muscle  to  anastomose  with  the  anterior  carpal  arteries, 
"^l^he  anterior  interosseous  nerve  is  derived  from  the  median  (fig.  81,  *), 
<3  accompanies  the  artery  of  the  same  name  to  the  pronator  quadmtus 
-*«cle,  the  under  surface  of  which  it  enters.  Some  lateral  branches  are 
^*^lril)uted  by  it  to  the  deep  flexor  muscles. 

-dissection.  The  attachment  of  the  biceps  and  brachialis  anticus  to  the 

■=fces  of  the  forearm  may  be  now  cleaned  and  examine<l. 

'Jhe  insertion  of  the  brachialis  anticus  takes  place  by  a  broad  thick 

^<loD,  about  an  inch  in  length,  which  is  fixed  into  the  coronoid  proc<*ss  ot 

^cie  u[na,  except  at  the  inner  edge ;  and  into  the  contiguous  rough  part  oi 

^^^  bone. 

insertion  of  the  biceps.    The  tendon  of  the  biceps  is  inserted  into  the 

*nncr  part  of  the  tubercle  of  the  radius,  and  slightly  into  the  bone  behind 

V'      A  bursa  intervenes  between  it  and  the  forepart  of  the  tubercle.     At 

J?*  Attachment  the  anterior  surface  becomes  external  ;  and  the  opposite. 

•Ihe  Supinator  brevis  muscle  partly  surrounds  the  insertion. 
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Section  V. 

THE  PALM  OP  THE  HAND. 

Dissection  (fig.  83).  The  digits  being  separated  and  fixed  firmly  with 
tacks,  the  skin  is  to  be  reflected  from  the  palm  of  the  hand  by  means  of 
two  incisions.  One  is  to  be  carried  along  the  centre  from  the  wrist  to  the 
fingers ;  and  the  other  is  to  be  made  from  side  to  side,  at  the  termination 
of  the  first.  In  raising  the  inner  flap,  the  small  palmaris  brevis  muscle 
will  be  seen  at  the  inner  margin  of  the  hand ;  and  its  insertion  into  the 
skin  may  be  left  till  the  muscle  has  been  learnt.  In  the  fat  the  ramifica- 
tions of  the  small  branches  (palmar)  of  the  median  and  ulnar  nerves  are 
to  be  traced. 

The  student  should  remove  the  fat  from  the  palmaris  muscle,  and  from 
the  strong  palmar  fascia  in  the  centre  of  the  hand ;  and  he  should  take 
care  not  to  destroy  a  transverse  fibrous  band  (transverse  ligament)  which 
lies  across  the  roots  of  the  fingers.  "When  cleaning  the  fat  from  the  palmar 
fascia  he  will  recognize,  near  the  digits,  the  digital  vessels  and  nerves ;  and 
must  be  especially  careful  of  two, — viz.,  those  of  the  inner  side  of  the  lit- 
tle finger  and  outer  side  of  the  index  finger,  which  appear  farther  back 
than  the  rest,  and  are  most  likely  to  be  injured.  By  the  side  of  the  vessels 
and  nerves  to  the  fingers  four  slender  lumbricales  muscles  are  to  be  defined. 

Lastly,  the  skin  and  the  fat  may  be  reflected  from  the  thumb  and  fingers 
by  an  incision  along  each,  in  order  that  the  sheaths  of  the  tendons  with 
the  collateral  vessels  and  nerves  may  be  laid  bare. 

Otituneous  palmar  nerves.  Some  unnamed  twigs  are  furnished  to  the 
integument  from  both  the  median  and  ulnar  nerves  in  the  hand ;  and  two 
named  cutaneous  nerves  ramify  in  the  palm. 

One  is  an  ofl'set  of  the  median  nerve  (p.  270),  and  crosses  the  annular 
ligament :  it  extends  to  about  the  middle  of  the  palm,  and  is  united  with 
the  palmar  branch  of  the  ulnar :  a  few  filaments  are  furnished  to  the  ball 
of  the  thumb. 

The  other  palmar  branch  is  derived  from  the  ulnar  nerve  (p.  269) ;  it 
has  been  traced  on  the  ulnar  artery  to  the  hand,  and  its  distribution  in  the 
palm  may  be  now  observed. 

The  PALMARIS  BREVIS  (fig.  83,  ")  is  a  small  subcutaneous  muscle,  about  ^ 
two  inches  wide,  whose  fibres  are  collected  into  separate  bundles.  It  is  ^ 
attached  on  the  outer  side  to  the  palmar  aponeurosis,  and  its  fibres  are  di-  — 
rected  inwards  to  join  the  skin  at  the  inner  border  of  the  hand. 

This  muscle  lies  over  the  ulnar  artery  and  nerve.  After  it  has  been  ex- 
amined it  may  be  thrown  inwards  with  the  skin. 

Action.  Drawing  inwards  the  skin  of  the  inner  border  of  the  hand  to-^ 
wards  the  centre,  it  deepens  the  hollow  or  cup  of  the  palm. 

The  palmar  fascia  or  aponeurosis  consists  of  a  central  and  two  lateraC 
parts ;  but  the  lateral,  which  cover  the  muscles  of  the  thumb  and  littl(±a 
finger,  are  so  thin  as  not  to  require.  se{)arate  notice. 

The  central  part  is  a  strong,  white  layer,  which  is  pointed  at  the  wrists.  . 
but  is  expanded  towards  the  fingers,  where  it  nearly  covers  the  palm  of  th^» 
hand.  Posteriorly  the  fascia  receives  the  tendon  of  the  palmaris  lonifu^a^ 
and  is  connected  to  the  annular  ligament ;  and  anteriorly  it  ends  in  fou  .a 
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prcM^ttiwji,  which  are  continued  forwards,  o 
of  "C  lie  tendoiiB.  Al  the  [loint  uf  3e|i»mtii 
oth>.<^  r  s>mu  transverei!  libres  are  plnved, 
3'«*le,  anil  the  digital  nrlery  iinil  iieri'e  n|i[i 


3  for  each  finger,  to  thi^  sheaths 
I  of  the  procc^es  from  one  an- 
hich  arch  over  tlie  lunibricatis 
ig  at  tliis  spot. 


ec-t-s  of  Ibe  foBcia  a  few  superficial  longitudinal  fibres  ore  prolonged  to 
ttK?     integumentH  near  ibe  cleft  uf  the  fingers. 

-M^tteftion.    To  Ibllow  one  of  the  digital  processes  of  the  fascia  to  its 
m-'nnination,  the  superficial  fibres  being  first  removed,  it  must  Ixi  divided 
Ion ^tudinall^  by  inserting   the  knife  beneftth  it 
opposite  the  head  of  tbe  metacot^iol  bone.  Fig-  ^^^ 

Ending  of  the  jtroctiset.  Kauh  process  of  the 
fascia  sende  downwards  an  offset  on  each  side  of 
the  tendons,  which  is  fixed  to  llie  deep  ligament 
cortDecIing  togt^ther  the  endi«  of  the  metacarjMtl 
bones,  and  (o  the  edge  of  tbe  nietBcar[>al  bone  for 
a  Ahort  distance. 

The  tuperjicial  trantvfrte  li ffamenf  of  ihejtafftrt 
•«  n  thin  fibroUH  band,  whicb  slretcbes  iwi-oss  the 
ix>ot8  of  (he  four  fingers,  and  is  contained  in  the 
folcl  of  skin  forming  the  rudiment  of  a  web  be- 
tMreen  them.  Ueneath  it  the  digital  nerves  and 
vc^^imIs  are  continued  onwards  to  their  termina- 
tioiks. 

-S'AwtfA  of  the  fiexor  lendoni  (fig.  82).  Along 
*a<!li  finger  the  flexor  tendons  are  retained  in  jiosi- 
••o*i  against  the  phalangea  by  a  fibrous  sheath. 
^niMsite  the  middle  of  each  of  tbe  two  nearest 
phivlanges  the  slieatli  is  formed  by  a  strong  fibrous 
•**'«»«i  (e  and/)  (ligamenium  vnginale).  which  is 
™i^~k09t  tendinous  in  consistence;  but  op|>OSile  the 
J**»»*t8  it  consists  of  a  thin  membrane  with  scat- 
J*^*"*^d  and  oblique  fibres.  If  the  sheath  be  opened 
**  "'W'ill  be  seen  to  be  lined  byasynovial  membrane, 
^*''*  5 «h  forms  long  and  slender  vascular  folds  (vin- 
^^'l-aft  vnsculosa)  between  tlie  tendons  and  the 
»»**"^«s. 

-diiretion.    The  palmar  fasct.i,  and  the  thinner 
t*«'»-t8  of  the  digital  sheutha  opposite  the  joints  of    th.  E^Ti^-iom  tusdo;.  of 
*^^    fingers,  may  be  taken  away.     On  the  removal       iBi^FiBiii^wiTH  m  ao- 
t  he  fascia  the  jia^mar  arch  of  the  ulnar  artery,       ^g,    shiIth    of    thu 
^**4    the   median  and  ulnar  nerves,   become  ap-       fi.>iobTeiido» 

■fALJiAB  Part  of  the  Ulnar  Artert  (fig.  inMro..»u,,»oiir,iiiiu. 

V?i.    In  the  palm  of  the  hand  the  ulnar  artery  is  iiric»iMPiiiiici«joiom« 

r*"*«icl«d  towards  the  muscles  of  the  thumb,  where  ''■ 

communicates  with   two  offsets  of  the  radial       "   (tttker ""prV  '  V  ii' 
"^■nk,  vit,  the  superficial  volar  branch  (p).  and  thc«ih. 

*•;«  branch  to  the  nulial  side  of  the  forefinger  (  f). 

*  «o  curved  port  of  the  artery,  which  lies  across  the  hand,  is  named  the 
*^J*  fractal  palmar  arch  (d).  Its  convexity  is  turned  towards  the  fingirrs, 
?*>«i  its  position  in  the  palm  would  be  nearly  tnarked  by  a  line  across  the 
land  from  the  cleft  of  the  thumb. 

1'iie  arch  is  com[>aratively  superficial ;  it  is  covered  in  greater  part  by 
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the  integuments  and  the  palmar  fascia,  but  at  the  inner  border  of  the  hand 
the  palmaris  brevis  muscle  (h)  lies  over  it.  Beneath  it  are  the  flexor 
tendons  and  the  branches  of  the  ulnar  and  median  nerves.  Venae  comites 
lie  on  its  sides. 

Branches,  From  the  convexity  of  the  arch  proceed  the  digital  arteries, 
and  from  the  concavity  some  small  offsets  to  the  palm  of  the  hand.  A 
small  branch  (profunda)  arises  as  soon  as  the  artery  enters  the  hand. 

a.  The  profunda  or  communicating  branch  (fig.  84,  6),  passes  down- 
wards with  a  branch  of  the  ulnar  nerve  between  the  abductor  and  short 
flexor  muscles  of  the  little  finger,  to  inosculate  with  the  deep  palmar  arch 
of  the  radial  artery. 

h.  The  digital  branches  (g)  are  four  in  number,  and  supply  both  sides  of 
the  three  inner  fingers  and  one  side  of  the  index  finger.  The  branch  to 
the  inner  side  of  the  hand  and  little  finger  is  undivided ;  but  the  others, 
corresponding  with  the  three  inner  interosseous  spaces,  bifurcate  anteriorly 
to  supply  the  contiguous  sides  of  the  above  said  digits.  In  the  hand  these 
branches  are  accompanied  by  the  digital  nerves,  which  they  sometimes 
pierce. 

Near  the  root  of  the  fingers  they  receive  communicating  branches  from 
offsets  of  the  deep  arch  ;  but  the  digital  artery  of  the  inner  side  of  the 
little  finger  has  its  communicating  branch  about  the  middle  of  the  hand. 

From  the  point  of  bifurcation  the  branches  extend  along  the  sides  ot 
the  fingers ;  and  over  the  last  phalanx  the  vessels  of  opposite  sides  unite 
in  an  arch,  from  whose  convexity  offsets  proceed  to  supply  the  ball  of  the 
finger.  Collateral  offsets  are  furnished  to  the  finger  and  the  sheath  of  the 
tendons ;  and  small  twigs  are  supplied  to  the  phalangeal  articulations  from 
small  arterial  arches  on  the  bones — an  arch  being  close  behind  each  joint. 
On  the  dorsum  of  the  last  phalanx  is  another  arch  near  the  nail,  from 
which  the  nail-pulp  is  supplied. 

Palmar  Part  of  the  Ulnar  Nerve  (fig.  83, ').  The  ulnar  nerve 
divides  on  or  near  the  annular  ligament,  into  a  superficial  and  a  deep 
branch. 

The  deep  branch  accompanies  the  profunda  artery  to  the  muscles,  and 
will  be  subsequently  dissected  with  that  vessel  (fig.  84)^ 

The  superficial  branch  furnishes  an  offset  to  the  palmaris  brevis  muscle, 
and  some  filaments  to  the  integument  of  the  inner  part  of  the  hand,  and 
ends  in  two  digital  nerves,  for  the  supply  of  both  sides  of  the  little  finger 
and  half  the  next. 

Digital  nerves  (*).  The  more  internal  nerve  is  undivided,  like  the  cor- 
responding artery. 

The  other  is  directed  to  the  cleft  between  the  ring  and  little  fingers,  and 
bifurcates  for  the  supply  of  their  opposed  sides :  in  the  palm  of  the  hand 
this  last  branch  is  connected  with  an  offset  (')  of  the  median  nerve. 

Along  the  sides  of  the  fingers  the  digital  branches  have  the  Mune 
arrangement  as  those  of  the  median  nerve. 

Palmar  Part  of  the  Median  Nerve  (fig.  83,').  As  soon  as  the 
median  nerve  issues  from  beneath  the  annular  ligament  it  becomes  enlarged 
and  somewhat  fiattened,  and  divides  into  two  nearly  equal  parts  for  the 
supply  of  digital  nerves  to  the  thumb  and  the  remaining  two  fingers  and 
a  half:  the  more  external  of  the  two  portions  furnishes  a  small  muscular 
branch  to  the  ball  of  the  thumb.  The  trunk  of  the  nerve  and  its  branches 
are  covered  by  the  palmar  fascia ;  and  beneath  them  are  the  tendons  of 
the  fiexor  muscles. 
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a.  The  branch  to  mutcleg  of  the  thumb  (')  supplies  ihe  outer  half  of  the 
S'Wn  fluxor,  and  ends  in  tlie  abductor,  and  opponens  polliciH  muscles. 

*.  The  digital  nervet  (')  are  five  in  number.  Tliree  of  tbem,  which 
xfcK  distributed  to  the  sides  of  the  thumb  and  the  radial  side  of  the  fore 
finger,  are  undivided,  and  come  from  the  external  of  the  two  pieces  into 


Fig.  83. 


*■-     TnirtotoUM 

"-     Eaperfldil  rol»r  bnach. 

diflul  bnnch  or  ths  rorettngar. 
^-     Togidlglul  bmuhMoribasupBTlciilu' 


^"icli  the  trunk  of  the  median  splits.  The  other  two  spring  from  the  in- 
*!**■  piece  of  the  nerve,  and  are  l>ifurcnted  to  supply  the  opjmsed  sides  of 
"^*3  middle  and  fore,  and  the  middle  and  ring  fingers. 

^^e  fiT$t  two  nerves  belong  to  tlie  thumb,  one  being  on  ench  side,  and 
^"■^  most  external  is  said  to  communicate  with  branches  of  the  radial  nerve. 
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Tlie  third  is  directed  to  the  radial  side  of  the  index  finger,  and  gives  a 
branch  to  the  most  external  lumbrical  muscle. 

The  fourth  furnishes  a  nerve  to  the  second  lumbrical  muscle,  and  di- 
vides to  supply  the  contiguous  sides  of  the  fore  and  middle  fingers. 

The  jijth^  like  the  fourth,  is  distributed  by  two  branches  to  the  opposed 
sides  of  the  middle  and  ring  fingers  :  it  communicates  with  a  branch  of  the 
ulnar  nerve. 

On  tlie  Jingers,  On  the  sides  of  the  fingers  the  nerves  are  superficial  to 
the  arteries,  and  reach  to  the  last  phalanx,  where  they  end  in  filaments  for 
the  ball  and  the  pulp  beneath  the  nail.  In  their  course  forwards  the  nerves 
supply  chiefly  tegumentary  branches :  one  of  these  is  directed  backwards 
by  the  side  of  the  metacarpal  phalanx,  and  after  uniting  with  the  digital 
nerve  on  the  back  of  the  finger  (p.  2G2),  is  continued  to  the  dorsum  of  the 
last  plialanx. 

Dissection,  The  tendons  of  the  flexor  muscles  may  be  followed  next  to 
their  termination.  To  expose  them  the  ulnar  artery  should  be  cut  through 
below  the  origin  of  the  profunda  branch ;  and  the  small  sui>erficial  volar 
branch  (of  the  radial)  having  been  divided,  the  palmar  arch  is  to  be  thrown 
towards  the  fingers.  The  ulnar  and  median  nerves  are  also  to  be  cut  be- 
low the  annular  ligament,  and  turned  forwards. 

A  longitudinal  incision  is  to  be  made  through  tlie  centre  of  the  annular 
ligament,  without  injuring  the  small  muscles  tlsat  arise  from  it,  and  the 
pieces  of  the  ligament  are  to  be  thrown  to  the  sides. 

Finally  the  sheaths  of  the  fingers  may  be  opened  for  the  purpose  of  ob- 
serving the  insertion  of  the  tendons. 

Flkxor  tendons.  Beneath  the  annular  ligament  the  tendons  of  the 
deep  and  superficial  flexors  are  surrounded  by  a  large  and  loose  synovial 
membrane,  which  i)rojects  upwards  into  the  forearm  and  downwards  into 
the  hand,  and  sends  an  offset  into  the  digital  sheath  of  the  thumb  and  that^ 
of  the  little  finger.* 

Flexor  suhlimis.  The  tendons  of  the  flexor  sublimis  are  superficial 
those  of  the  deep  flexor  beneath  the  ligament ;  and  all  four  are  nearly 
the  same  level,  instead  of  being  aiTanged  in  pairs,  as  in  the  foreurm 
After  crossing  the  palm  of  the  hand  they  enter  the  sheath  of  the  finge 
(fig.  82, 1?),  and  are  inserted  each  by  two  processes  into  the  margins  of  th 
mid<lle  [ihalanx,  about  the  centre.     When  first  entering  the  digital  sheath 
the  tendon  of  the  flexor  suhlimis  conceals  that  of  the  flexor  profundus 
but  near  the  front  of  the  first  phalanx  it  is  split  for  the  passage  of  th 
tendon  of  the  latter  muscle. 

Dissection.  To  see  the  tendons  of  the  deep  flexor  and  the  lumbrical  mu 
cles,  the  flexor  sublimis  must  be  cut  through  above  the  wrist,  and  thro 
towards  the  fingers.     Afterwards  the  areolar  tissue  should  be  taken  awa; 

Flexor  profundus.  At  the  lower  border  of  the  annular  ligament  the  tei '■ 

dinous  mass  of  the  flexor  profundus  is  divided  into  four  pieces,  though  i ^^  '■J 

the  fon»arm  only  the  tendon   of  the  forefinger  is  distinct  from  the  res-  ^• 

From  the  ligament  the  four  tendons  are  directed  through  the  hand  to  tl ^  ^ 

fingers,  and  give  origin  to  the  small  lumbricales  muscles.     At  the  root 
the  fingers  each  enters  the  digital  sheath  with  a  tendon  of  the  flexor  su 
limis,  and  having  piissed  through  that  tendon,  is  inserted  into  the  base       ^^« 
the  last  phalanx. 

*  Theile  rofere  tho  notice  of  this  fact  to  M.  Maslieurnt-Lagdinard,  in  No.  1ft    c^-^ 
the  ** Gazette  M^dicale,"  for  1839. 
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Between  both  flexor  tendons  and  the  bones  are  thin  membranes,  one  for 
each.  By  means  of  this  each  tendon  is  connected  with  the  capsule  of  the 
Joint,  and  the  fore  part  of  the  phalanx  immediately  behind  the  bone  into 
ivhich  it  is  inserted. 

The  lumhricalei  mtiscles  (fig.  84,  i)  are  four  small  fleshy  slips,  which 
arise  from  the  tendons  of  the  deep  flexor  near  the  annular  ligament ; 
and  are  directed  to  the  radial  side  of  each  finger,  to  be  inserted  into  an 
aponeurotic  expansion  on  the  dorsal  aspect  of  the  metacarpal  phalanx 
(fig.  82,  c). 

These  muscles  are  concealed  for  the  most  fmrt  by  the  tendons  and  ves- 
sels that  have  been  removed ;  but  they  are  subcutaneous  for  a  short  distance 
between  the  processes  of  the  palmar  fascia.  The  outer  two  arise  from 
single  tendons,  but  each  of  the  others  is  connected  with  two  tendons. 

Action,  By  their  insertion  into  the  long  extensor  tendon  they  will  aid 
it  in  straightening  the  two  last  phalangeal  joints ;  and  when  the  metacarpo- 
phalangeal joints  are  much  bent  they  may  assist  in  maintaining  the  flexion 
of  these  articulations. 

Tendon  of  the  flexor  poUicis  longus.  Beneath  the  annular  ligament  this 
tendon  is  external  to  the  flexor  profundus,  and  turns  outwards  between  the 
heads  of  the  flexor  brevis  pollicis  (fig.  84),  to  be  inserted  into  the  last 
phalanx  of  the  thumb.  The  common  synovial  membrane  surrounds  it  be- 
neath the  annular  ligament,  and  sends  a  prolongation,  as  before  said,  into 
its  digital  sheath. 

Dissection  {^g,  84).  The  deep  palmar  arch  of  the  radial  artery,  with 
the  deep  branch  of  the  ulnar  nerve,  and  the  interossei  muscles,  will  come 
into  view  if  the  flexor  profundus  is  cut  above  the  wrist,  and  thrown  with 
the  lurobricales  muscles  towards  the  fingers ;  hut  in  raising  the  tendons 
the  student  should  preserve  two  fine  nerves  and  vessels  entering  the  two 
inner  lumbrical  muscles. 

The  dissection  of  the  muscles  of  the  ball  of  the  thumb  and  the  little 
finger  is  next  to  be  prepared.  Some  care  is  necessary  in  making  a  satis- 
factory separation  of  the  ditferent  small  thumb  muscles ;  but  those  of  the 
little  finger  are  more  easily  defined. 

Shobt  Muscles  of  the  Tuumb  (fig.  84).  These  are  four  in  number, 
and  are  named  from  their  action  on  the  thumb.  The  most  superficial  is 
the  abductor  pollicis ;  beneath  it  is  the  opponens  pollicis,  which  will  be 
recognized  by  its  attachment  to  the  whole  length  of  the  metacarpal  bone. 
To  the  inner  side  of  the  last  is  the  short  flexor.  And  the  wide  muscle 
coming  from  the  third  metacarpal  bone  is  the  adductor  of  the  thumb. 

The  ABDUCTOR  POLLICIS,  A,  is  about  an  inch  wide,  and  is  thin,  and 
inperficial  to  the  rest.  It  arises  from  the  upper  part  of  the  annular  liga- 
ment at  the  radial  side,  and  from  the  ridge  of  the  os  trapezium ;  and  is 
inserted  into  the  base  of  the  first  phalanx  of  the  thumb. 

The  muscle  is  subcutaneous,  and  rests  on  the  opponens  pollicis :  it  is 
connected  oftentimes  at  its  origin  with  a  slip  from  the  tendon  of  the  ex- 
tensor ossis  metacarpi  pollicis. 

Action,  It  removes  the  metacarpal  bone  of  the  thumb  from  the  other 
digrits  ;  and  when  it  has  so  acted  it  may  assist  slightly  the  short  flexor  in 
(^ending  the  metacarpo-phalangeAl  joint. 

J}i8section,  The  opponens  pollicis  will  be  seen  on  cutting  through  the 
abductor.  To  separate  the  muscle  from  the  short  flexor  on  the  inner  side, 
the  student  should  begin  near  the  fore  part  of  the  metacarpal  bone,  where 
there  is  usually  a  slight  interval. 


278  DISSECTION    OF   THE   HAND. 

The  oproNENS  pollicis,  b,  arises  from  the  annular  ligament  beneath 
the  preceding,  and  from  the  os  trapezium  and  its  ridge ;  it  is  inserted  into 
the  front  and  outer  border  of  the  metacarpal  bone  for  the  whole  length. 

This  muscle  is  partly  concealed  by  the  preceding,  though  it  projects  on 
the  outer  side.  Along  its  inner  border  is  the  flexor  brevis  pollicis.  An 
insertion  into  the  external  sesamoid  bone  is  described  by  Theile. 

Action.  From  its  attachment  to  the  metacarpal  bone  it  is  able  to  draw 
that  bone  inwards  over  the  palm  of  the  hand,  turning  it  at  the  same  time, 
so  as  to  allow  the  ball  of  the  thumb  to  be  applied  to  the  ball  of  each  of  the 
fingers,  as  in  picking  up  a  pin. 

The  FLEXOR  BREVIS  POLLICIS,  c,  IS  the  largest  of  the  short  muscles  of 
the  thumb  :  it  consists  of  two  pieces  (inner  and  outer)  at  the  insertion,  but 
these  are  united  at  the  origin.  Posteriorly  it  arises  from  the  os  trapeaM)ide8 
and  OS  magnum  ;  from  the  bases  of  the  second  and  third  metacarpal  bones ; 
and  from  the  annular  ligament,  at  the  lower  part.  In  front  it  is  inserted 
by  two  heads  into  the  sides  of  the  base  of  the  first  phalanx  of  the  thumb, — 
the  inner  piece  being  united  with  the  adductor,  and  the  outer  with  the 
abductor  pollicis.  A  sesamoid  bone  is  connected  with  each  head  at  its 
insertion. 

The  tendon  of  the  long  flexor  lies  on  this  muscle,  occupying  the  interval 
between  the  processes  of  insertion  ;  and  the  deep  palmar  arch  of  the  radial 
artery  issues  from  beneath  the  inner  head. 

Action,  The  muscle  bends  the  metacarpo-phalangeal  joint,  and  assists 
the  opponens  in  drawing  the  thumb  forwards  and  inwards  over  the  palm. 

The  ADDUCTOR  POLLICIS,  D,  is  pointed  at  the  thumb,  and  wide  at  the 
opposite  end.  Its  origin  is  fixed  to  the  anterior  or  lower  two-thirds  of  the 
metacarpal  bone  of  the  middle  digit,  on  the  palmar  as])ect ;  and  its  inser^ 
tion  is  attached,  with  that  of  the  short  flexor,  to  the  inner  side  of  the  first 
phalanx  of  the  thumb. 

The  cutaneous  surface  is  in  contact  with  the  tendons  of  the  flexor  pro- 
fundus and  the  lumbrical  muscles ;  and  the  deep  surface  lies  over  (in  this 
position)  the  first  dorsal  interosseous  muscle,  J,  and  the  second  and  third 
metacarpal  bones  with  the  intervening  muscle. 

Actions.  By  its  contraction  the  thumb  is  applied  to  the  radial  border  of 
the  hand,  and  approximated  to  the  fingers. 

Short  Muscles  of  the  Little  Finger  (Gg.  84).  There  are  com- 
monly two  muscles  in  the  ball  of  the  little  finger, — an  abductor  and  an 
adductor.     Sometimes  there  is  a  short  flexor  between  the  other  two. 

The  ABDUCTOR  minimi  digiti,  e,  is  the  most  internal  of  the  short 
muscles.  It  arises  from  the  pisiform  bone  and  the  tendon  of  the  flexor 
carpi  ulnaris,  and  is  inserted  into  the  ulnar  side  of  the  base  of  the  first 
phalanx  of  the  little  finger;  an  offset  from  it  reaches  the  extensor  tendon 
on  the  back  of  the  phalanx.  The  palmaris  brevis  partly  conceals  the 
muscle. 

Action.  First  it  draws  the  little  fing(T  away  from  the  others;  but  con- 
tinuing to  act  it  bends  the  metacar|)o-phalangeal  joint. 

The  FLEXOR  liREvis  MINIMI  DIGITI,  F,  appears  often  to  be  a  jmrt  of 
the  abductor.  Placed  at  the  radial  border  of  the  preceding  muscle,  it 
takes  origin  from  tlie  tip  of  the  process  of  tlie  unciform  bone,  and  slightly 
from  the  annular  ligament ;  it  is  inserted  with  the  abductor  into  the  first 
phalanx. 

It  lies  on  the  adductor ;  and  near  its  origin  it  is  separated  from  the 
abductor  muscle  by  the  deep  branches  of  the  ulnar  artery  and  nerve. 
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Action.  The  first  phalanx  is  moved  towards  the  palm  by  this  muscle, 
and  the  metacarpo-phalangeal  joint  is  bent. 

The  ADDUCTOR  vel  opposens  minimi  digiti,  q,  resembleB  the  opponens 
pollieis  in  being  uttached  to  the  melacarpal  bone.  Ita  origin  ia  from  the 
process  of  the  unciform  bone,  and  the  lower  part  of  the  annular  ligament; 
ita  intertioH  is  fixed  into  the  ulnar  aide  of  the  metacarpal  bone  of  the  little 
finger. 

Pig.  S4. 
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The  adductor  is  partly  overlaid  by  the  preceding  muscles  j  and  beneath 
it  the  deep  branches  of  the  ulnar  artery  and  nerve  pass. 

Action.  It  raieea  the  inner  metacarpal  bone,  and  moves  it  towards  the 
Others,  so  as  to  deepen  the  palm  of  the  hand. 

J}iuection.     The  radial  artery  comes  into  the  hand  between  the  first 
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two  metacarpal  bones  ;  and  to  lay  bare  the  vessel,  it  will  be  requisite  to 
detach  the  ori<rin  of  the  flexor  brevis  poUicis.  The  deep  palmar  arch,  and 
the  branch  of  the  ulnar  nerve  accomjmnying  it,  together  with  their  offsets, 
are  to  be  dissected  out. 

A  fascia,  which  covers  the  interossei  muscles,  is  to  be  removed,  when 
the  dissector  has  observed  its  connection  with  the  transverse  ligament 
uniting  the  heads  of  the  metacarpal  bones. 

Radial  Artery  in  the  Hand  (tig.  84).  The  radial  artery  enters 
the  palm  at  the  first  interosseous  space,  between  the  heads  of  the  first  dorsal 
interosseous  muscle :  and  aft43r  furnishing  one  branch  to  the  thumb,  and 
another  to  the  index  finger,  turns  across  the  hand  towards  the  ulnar  side, 
with  its  venae  comites,  forming  the  deep  arch. 

The  deep  palmar  arch  (c)  extends  from  the  interosseous  space  to  the 
base  of  the  metacarpal  bone  of  the  little  finger,  where  it  joins  the  profunda 
communicating  branch  {h).  Its  convexity,  which  is  but  slight,  is  directed 
forwards ;  and  its  position  is  nearer  the  carpal  bones  tlian  that  of  the 
superficial  arch.  The  arch  has  a  deep  position  in  the  hand,  and  lies  on 
the  metacarpal  bones  and  the  interossei  muscles.  It  is  covered  by  the 
long  flexor  tendons,  and  in  part  by  the  flexor  brevis  poUicis.  The  branches 
of  the  arch  are  the  following : — 

a.  Recurrent  branches  pass  from  the  concavity  of  the  arch  to  the  front 
of  the  carpus ;  these  supply  the  bones,  and  anastomose  with  the  other  carpal 
arteries. 

b.  77iree  perforating  arteries  pierce  the  three  inner  dorsal  interossei 
muscles,  and  communicate  with  the  interosseous  arteries  on  the  back  of 
the  hand. 

c.  Usually  there  are  three  palmar  interosseous  arteries  (/),  which 
occupy  the  three  inner  metacarpal  spaces,  and  terminate  by  joining  the 
digital  branches  of  the  superficial  palmar  arch  at  the  cleft  of  the  fingers. 
These  branches  supply  the  interosseous  muscles,  and  the  two  or  three  inner 
lumbricales ;  they  vary  much  in  their  size  and  distribution. 

d.  Digital  branches  of  the  radial.  The  large  artery  of  the  thumb  (e) 
(art.  princeps  pollicis)  runs  between  the  first  metacarpal  bone  and  the 
flexor  brevis  pollicis,  to  the  interval  between  the  heads  of  the  muscle, 
where  it  divides  into  the  two  collateral  branches  of  the  thumb :  these  are 
distributed  like  the  arteries  of  the  superficial  arch. 

e.  The  digital  branch  of  the  index  finger  (rf)  (art.  radialis  indicis)  is 
directed  over  the  first  dorsal  interosseous  muscle,  J,  and  beneath  the  short 
flexor  and  the  adductor  pollicis,  to  the  radial  side  of  the  forefinger.  At 
the  free  or  anterior  border  of  the  adductor  pollicis,  d,  this  branch  is  usually 
connected  by  an  ofiset  with  the  superficial  palmar  arch  ;  and  at  the  end  of 
the  digit  it  unites  with  the  branch  furnished  to  the  opposite  side  by  the 
ulnar  artery. 

The  deep  branch  of  the  ulnar  nerve  (')  accompanies  the  arch  of  the 
radial  artery  as  far  as  the  muscles  of  the  thumb,  and  terminates  in  offsets 
to  the  adductor  pollicis  and  the  inner  head  of  the  short  flexor. 

Branches.  Near  its  origin  the  nerve  furnishes  branches  to  the  muscles 
of  the  little  finger.  In  the  palm  it  gives  oflTsets  to  all  the  palmar  and 
dorsal  interosseous  muscles,  and  to  the  inner  two  lumbrical  muscles  (*), 
besides  the  terminal  branches  before  mentioned. 

The  transverse  metacarpal  ligament  connects  together  the  heads  of  the 
four  inner  metacarpal  bones.  Its  cutaneous  surface  is  hollowed  where  the 
flexor  tendons  cross  it ;  and  beneath  the  interossei  muscles  pass  to  their 
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cooRtto  the  extensor  tendons.    The  ligament  will  be  subscqu 
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inlly  examined 


Si- p.BBFiCiAi.  LATER  OF  HUHCLE9  (flg.  87).    The  miiscleo  are  armnged 
in  a  sup^^^^  "^^  ^  ^^P  layer,  aa  on  the  anterior  jiart  of  the  foreurm.- 


The  Buperftcial  layer  conWina  seven  muscles,  which  arise  mostly  liy  a  eom- 
mon  tendon  from  the  oiiH-r  i-oiiclyle  .if  tliu  liiimenis,  and  havR  the  mi'ler- 
nKntioDed  position  one  to  another  from  witlioul  inwards ; — the  long  suiii- 
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nator,  A,  the  two  radial  extensors  of  the  wrist,  b  and  c  (long  and  short), 
the  common  extensor  of  the  fingers,  d,  the  extensor  of  the  little  finger,  E, 
and  the  ulnar  extensor  of  the  wrist,  f.  There  is  one  other  small  muscle 
near  the  elbow,  the  anconeus,  6. 

The  SUPINATOR  RADII  LONGUS,  A,  reaches  upwards  into  the  arm,  and 
limits  on  the  outer  side  the  hollow  in  front  of  the  elbow.  The  muscle 
arises  from  th(j  upper  two-thirds  of  the  outer  condyloid  ridge  of  the  hu- 
merus, and  the  front  of  the  external  intermuscular  septum.  The  fleshy 
fibres  end  about  the  middle  of  the  forearm  in  a  tendon,  which  is  insert^ 
into  the  lower  end  of  the  radius,  close  above  the  styloid  process. 

In  the  arm  the  margins  of  the  supinator  are  directed  towards  the  sur- 
face and  the  bone,  but  in  the  forearm  and  muscle  is  flattened  over  the  others, 
with  its  edges  forwards  and  backwards.  Its  anterior  border  touches  the 
biceps  and  the  pronator  teres ;  and  the  posterior  is  in  contact  with  both 
radial  extensors  of  the  wrist.  Near  its  insertion  the  supinator  is  covered 
by  two  extensors  of  the  thumb.  Beneath  the  muscle  are  the  brachialis 
amicus  and  musculo-spiral  nerve,  the  extensors  of  the  wrist,  the  radial 
vessels  and  nerve,  and  the  radius. 

Action,  The  chief  use  of  this  supinator  is  to  bend  the  elbow-joint.  But 
if  the  radius  is  either  forcibly  pronated  or  supinated  the  muscle  can  put  the 
hand  into  a  stiite  intermediate  between  pronation  and  supination, — the 
thumb  being  brought  above  the  forefinger. 

If  the  radius  is  fixed  as  in  climbing,  the  muscle  will  bring  up  the  hu- 
merus, bending  the  elbow. 

The  EXTENSOR  CARPI  RADiALis  LONGiOR,  B,  artscs  from  the  lower  third 
of  the  outer  condyloid  ridge  of  the  humerus,  and  the  front  of  the  contigu- 
ous intermuscular  septum  ;  and  from  the  septum  between  it  and  the  next 
muscle.  The  muscle  lies  on  the  short  radial  extensor,  being  partly  cov- 
ered by  the  supinator  longus ;  and  its  tendon  passes  beneath  the  extensors 
of  the  thumb,  and  the  annular  ligament,  to  be  inserted  into  the  base  of  the 
metacarpal  bone  of  the  index  finger.  Along  its  outer  border  lies  the  radial 
nerve. 

Action,  The  long  extensor  straightens  first  the  wrist,  and  bends  next 
the  elbow  joint. 

If  the  hand  is  fixed  in  climbing,  it  will  act  on  the  humerus  like  the 
long  supinator. 

The  EXTENSOR  CARPI  RADIALIS  BREviOR,  c,  is  attached  to  the  outer 
condyle  of  the  humerus  by  a  tendon  common  to  it  and  the  three  following 
muscles,  viz.,  common  extensor  of  the  fingers,  extensor  of  the  little  finger 
and  ulnar  extensor  of  the  wrist :  it  takes  origin  also  from  the  ca^isular 
ligament  of  the  elbow  joint.  The  tendon  of  the  muscle  is  closely  con- 
nected with  the  preceding,  and  after  passing  with  it  through  the  same  com- 
partment of  the  annular  ligament,  is  inserted  into  the  base  of  the  meta- 
carpal bone  of  the  middle  finger. 

Concealed  on  the  outer  side  by  the  two  preceding  muscles  this  extensor 
rests  on  the  radius  and  some  of  the  muscles  attached  to  it,  that  is  to  say, 
on  the  supinator  brevis,  and  the  pronator  teres.  Along  the  ulnar  side  is 
the  common  extensor  of  the  fingers ;  and  the  extensors  of  the  thumb  come 
between  it  and  the  digital  extensor.  Both  radial  extensors  of  the  carpus 
have  usually  a  bursa  at  the  insertion. 

Action,  This  muscle  resembles  its  fellow  in  extending  the  wrist,  but 
diflers  from  it  in  extending  the  elbow. 
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Acting  with  the  long  extensor  of  the  wrist  it  will  move  the  lower  end 
of  the  radius  in  supination. 

The  EXTENSOR  COMMUNIS  DiGiTORrM,  i>,  is  Single  at  its  origin,  but  is 

divided  inferiorly  into  four  tendons.     It  aritfi  from  the  common  tendon, 

from   ai>oneurotic  septa  between  it  and  the  muscles  around,  and  from  the 

aponeurosis  of  the  limb.     Near  the  lower  (>art  of  the  forearm  the  muscle 

ends  in  three  tendons,  which  pass  through  a  compartment  of  the  annular 

ligament  with  the  indicator  muscle ;  below  the  ligament,  the  most  internal 

tendon   divides  into  two,  and  all  four  are  directed  along  the  hack  of  the 

hand  to  their  insertion  into  the  two  hist  phalanges  of  the  fingers. 

On  the  back  of  the  fingers  the  tendons  have  the  following  arrangi*ment. 
On  the  dorsum  of  the  first  phalanx  each  forms  an  expansion  with  tlie  ten- 
dons of  the  lumbricales  and  int«rossei  muscles  (fig.  ei2).  At  the  front  of 
that  phalanx  it  divides  into  three  parts  (fig.  87,  ^) : — the  central  one  irt  fixed 
into  the  base  of  the  second  phalanx,  whilst  the  lateral  pieces  unite,  and  are 
inserted  into  the  base  of  the  last  phalanx.  On  the  fore  and  little  fingers 
the  expansion  is  joined  by  the  special  tendons  of  those  digits ;  and  oppo- 
site the  first  two  articulations  of  each  finger  the  tendon  sends  do>^n  lateral 
bands  to  join  the  capsule  of  the  joint. 

This  muscle  is  placed  between  the  extensors  of  the  wrist  and  little  finger, 
and  conceals  the  deep  layer.  On  the  hack  of  the  hand  the  tendons  are 
joinc<l  by  cross  pieces,  l,  which  ar«  strongest  Iwtween  the  ring  finger  ten- 
don and  its  collateral  tendons;  they  prevent  the  ring  finger  being  niised  if 
the  others  are  closed. 

Action,  The  muscle  straightens  the  three  phalanges  of  the  fingers  from 
ix>ot  to  tip,  and  se])arates  the  four  digits  from  each  other.  It  can  extend 
the  nearest  joint  of  each  finger  whilst  the  two  farthest  are  kept  bent  by  the 
flexors;  and  it  can  straighten  the  last  two  articulations  when  the  nearest 
i»  bent. 

The  digits  being  straightened,  it  will  jissist  the  oilier  muscles  in  extend- 
ing^ the  wrist  and  the  ellK)w. 

The  EXTENSOR  MINIMI  DiGiTi,  E,  is  the  most  slender  muscle  on  tiie  hack 
of  the  forearm,  and  apjears  to  be  but  a  part  of  tlie  common  extensor.  Its 
oriffin  is  in  common  with  that  of  tiie  extensor  communis,  but  it  juisses 
through  a  distinct  sheath  of  the  annuhir  ligament.  Heyond  the  ligament 
the  tendon  splits  into  two,  and  only  one  unites  by  a  cross  pi<»ce  with  the 
tendon  of  the  common  extensor:  both  finally  join  the  common  expansion 
on   tl-ie  first  phalanx  of  the  little  finger. 

-^^tion.  It  extends  the  little  finger  and  moves  back  the  wrist  and  elbow. 
-A.a  the  inner  piece  of  the  split  tendon  is  not  united  with  the  common  ex- 
tensor it  can  straighten  the  digit  during  flexion  of  the  other  fingers. 

T7he  EXTENSOR  CARPI  ULXAKis  MUSCLE,  F,  jirises  from  the  common 
^ricion,  and  the  a{)oneurosis  of  the  forearm  ;  it  is  also  fixed  by  fascia  to 
th«*  posterior  border  of  the  ulna  below  the  anconeus  musch;  (about  the 
ifni^Ule  third).  Its  tendon  becomes  free  from  fleshy  fibres  near  the  aiinu- 
^^T*  ligament,  and  passes  through  a  sepanite  sheath  in  that  structure  to  be 
^^^^rted  into  the  base  of  the  metacarjial  bone  of  the  little  finger. 

JBeneath  this  extensor  are  some  of  the  muscles  of  the  deep  layer,  with 
P<vr-t  of  the  ulna.  On  the  outer  side  is  the  extensor  of  the  little  finger, 
'^"^t.h  the  posterior  interosseous  vessels. 

Action,  As  the  name  expresses,  the  muscle  puts  back  the  wrist  and  in- 

^^ixies  the  hand  towards  the  ulnar  side  :  it  can  then  extend  the  elbow  joint. 

The  ANCONEUS,  O,  is  a  small  triangular  muscle  near  the  elbow.     It  ari$e8 
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from  tlie  outer 
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jyis^tfiion  {^^,  88).  For  the  display  of  the  deep  muscles  at  the  back  of 
the  forearm,  and  the  posterior  interosseous  artery  and  nerve,  tliree  of  the^ 
super^cial  muscles,  viz.,  extensor  communis,  extensor  minimi  digiti,  and 
exteYi^*^^  carpi  ulnaris,  are  to  be  detached  from  their  origin  and  turned 
aside  :  in  ^b^^  proceeding  the  small  branches  of  the  nerve  and  artery  enter- 
ing i\\^  muscles  may  be  divided. 

Tti^  1<^^  tissue  and  fat  are  then  to  be  removed  from  the  muscles,  and 
the  rstmifications  of  the  artery  and  nerve  ;  and  a  slender  part  of  the  nerve, 
which  sinks  beneath  the  extensor  of  the  second  phalanx  of  the  thumb 
about  the  middle  of  the  forearm,  sliould  be  traced  beyond  the  wrist. 

The  separation  of  the  muscles  should  be  made  carefully,  because  the 
highest  two  of  the  thumb  are  not  always  very  distinct  from  each  other. 

Dkep  layer  of  muscles  (fig.  88).  hi  this  layer  there  are  ^\^  small 
muscles,  viz.,  one  supinator  of  the  forearm,  and  four  special  extensor  mus- 
cles of  the  thumb  and  forefinger.  The  highest  muscle,  surrounding  partly 
the  upper  end  of  the  radius,  is  the  supinator  brevis,  d.  Below  this  are  the 
three  muscles  of  the  thumb  in  the  following  order : — the  extensor  of  the 
metAcarpal  bone,  e,  the  extensor  of  the  first,  f,  and  that  of  the  second 
phalanx,  G.     On  the  ulna  the  indicator  muscle,  ii,  is  placed. 

The  EXTENSOR  ossis  METACARPi  POLLicis,  E,  is  the  largest  and  highest 
of  the  extensor  muscles  of  the  thumb,  and  is  sometimes  united  with  the 
supinator  brevis.  It  arttes  from  the  posterior  surface  of  the  radius  for 
three  inches  below  the  supinator  brevis  ;  from  the  ulna  for  the  same  dis- 
tance by  a  narrow  special  impression  on  the  upper  and  outer  part  of  the 
posterior  surface ;  and  from  the  intervening  interosseous  membrane.  The 
tendon  is  directed  outwards  over  the  radial  extensors  of  the  wrist,  and 
through  the  annular  ligament,  to  be  inserted  into  the  base  of  the  metacaq>al 
bone  of  the  thumb,  and  by  a  slip  into  the  os  trai>ezium. 

Xlie  muscle  is  concealed  at  first  by  the  common  extensor  of  the  fingers  ; 
but  it  becomes  cutaneous  between  the  last  muscle  and  the  extensors  of  the 
wrist,  about  two  inches  above  the  end  of  tl»e  radius  (fig.  87).  Opposite 
the  carpus  the  radial  artery  winds  backwards  beneath  its  tendon.  Ret  ween 
the  contiguous  borders  of  lliis  muscle  and  the  supinator  brevis  the  posterior 
interosseous  artery  (a)  appears. 

^  cation.    By  this  muscle  the  thumb  is  moved  backwards  from  the  palm 
of  tlie  hand,  and  the  wrist  is  extended  on  the  radial  side. 

Tlie  EXTENSOR  PRIMI  iNTERNODii  PoLLicis,  F,  is  the  smallest  muscle 
of  tlie  deep  layer,  and  its  tendon  accompanies  that  of  the  preceding  v,\- 
ten#aor.  Its  origin,  about  one  inch  in  width,  is  from  the  radius  and  the 
iJ^terosseous  membrane,  close  below  the  attachment  of  the  preceding  muscle. 
I^Ue  tendon  passes  through  the  same  space  in  the  annular  ligament  as  the 
^xtc?'n8or  of  the  metacarpal  bone,  and  is  inserted  into  the  metacarpal  end 
^f  t,\\e  first  phalanx  of  the  thumb.  AVith  respect  to  surrounding  parts  tliis 
mus^cle  has  the  same  connections  as  the  preceding. 

.-Action.  It  extends  first  the  nearest  phalanx,  and  then  the  wrist,  like 
*ts    oompanion. 

The  EXTENSOR  8ECUNDI  INTERNODII  POLLicis,  G,  ariscs  from  the  ulna 
"Or   four  inches  below  the  anconeus,  along  the  ulnar  side  of  the  extensor  of 
"^H^  metacarpal  bone ;  and  from  the  interosseous  membrane,  below,  for  one 
mcrl).    Its  tendon  passing  through  a  shenth  in  the  annular  ligament,  dis- 
tinct from  that  of  the  other  two  extensor  muscles,  is  directed  ah)ng  tlic 
dorsum  of  the  thumb  to  be  fixed  to  the  base  of  the  last  phalanx. 

Xt  is  covered  by  the  same  muscles  as  the  other  extensors  of  the  thumb. 
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nent,  and  ascends  on  or  through  the  fibres  of  the  Rupinntor,  but  beneath 
the  anconeus,  to  supply  both  those  muscles  and  the  elbow  joint,  and  to 
anastomode  with  the  superior  profunda  artery  in  the  htst-named  muscle,  as 
well  as  with  the  recurrent  radial. 

The  posterior  interosseous  nerve  (*)  takes  origin  from  tlie  musculo-spiral 
trank  (p*  259),  and  winds  backwards  through  the  fibres  of  the  supinator 
brevis.  Esca|)ed  from  the  supinator,  the  nerve  is  placed  between  the 
gflperficial  and  deep  layers  of  muscles  as  far  as  the  middle  of  the  forearm. 
Much  reduced  in  size  at  that  spot,  it  sinks  beneath  the  extensor  of  the 
second  phalanx  of  the  thumb,  and  runs  on  the  interosseous  membrane  to 
the  back  of  the  carpus.  Finally  the  nerve  enlarges  beneath  the  tendons 
of  the  extensor  communis  digitorum,  and  terminates  in  filaments  to  the 
ligaments  and  the  articulations  of  the  carpus. 

Branches,  It  furnishes  offsets  to  all  the  muscles  of  the  deep  layer ; 
and  to  those  of  the  su)>erficial  layer  with  the  exception  of  the  three  follow- 
ing, viz.,  anconeus,  supinator  longus,  and  extensor  carpi  mdialis  longior. 

Radial  Artrky  at  the  Wrist  (fig.  88).  The  radial  artery  (rf), 
with  its  vense  comites^  winds  below  the  radius  to  the  back  of  the  carpus, 
and  enters  the  palm  of  the  hand  at  the  first  interosseous  space,  between  the 
beads  of  the  first  dorsal  interosseous  muscle.  At  first  the  vessel  lies 
deeply  on  the  external  lateral  ligament  of  the  wrist  joint,  and  beneath  the 
tendons  of  the  extensors  of  the  metacarpal  bone,  k,  and  first  phalanx  of 
the  tliumb,  f  ;  but  afterwards  it  is  more  superficial,  and  is  crossed  by  the 
tendon  of  the  extensor  of  the  second  phalanx  of  tlie  thumb,  g. 

Offsets  of  the  external  cutaneous  nerve  entwine  around  the  artery,  and 
the  radial  nerve  is  8U|>erficial  to  it.  Its  branches  are  numerous  but  incon- 
siderable in  size : — 

a.  The  dorsal  carpal  branch  (f)  passes  transversely  b«'noath  the  ex- 
tensor tendons,  and  forms  an  arch  with  a  corresjwnding  offset  of  the  ulnar 
artery  ;  with  this  arch  the  posterior  interosseous  artery  joins. 

From  the  carpal  arch  branches  (7)  descend  to  the  third  and  fourth 
interosseous  spaces,  and  constitute  two  of  the  three  dorsal  interosseous 
arteries:  at  the  cleft  of  the  fingers  each  divides  into  two,  which  are  con- 
tinued along  the  dorsum  of  the  digits.  In  front  they  communicate  with 
the  digital  arteries;  and  behind  they  are  joined  by  the  perforating 
branches  of  the  f>almar  arch. 

^-    The   metacarpal  or  Jirst    dorsal   interosseous  branch   (fig.   87,  ^), 

'^caches  the  sjmce  between  the  second  and  third   metacarpal  Ixuies,  and 

^'^ftstomoses,  like  the  corresjjonding  arteries  of  the   other  s|Mices,  with  a 

Perforating  branch  of  the  deep  palmar  arch.     Finally  it  is  continued  to 

the  cleft  of  the  fingers,  where  it  joins  the  digital  artery  of  the  superficial 

fulmar  arch,  and  gives  small  dorsal  branches   to  the   ind(»x  and  sr<^on<l 

^"^gers. 

c.  Two  small  dorsal  arteries  of  the  thumb  (r)  arise  opposite  the  meta- 
*^**pal  bone,  along  which  they  extend,  one  on  each  border,  to  be  distributed 
^^  its  |>osterior  aspect. 

«f.  The  dorsal  branch  of  the  index  finger  is  distributed  on  the  radial 
*^g«  of  that  digit. 

The  difierent  compartments  of  the  annular  ligament  may  be  se(»n  more 
^^napletely  by  dividing  the  sheaths  of  the  ligament  over  the  several  ten- 
dons passing  beneath.  There  are  six  diffen*nt  spaces,  and  each  is  lubri- 
^^ted  by  a  synovial  membrane.  The  most  external  one  lodges  the  first 
extensors  of  the  thumb.  The  next  is  a  large  hollow  for  the  two  radial 
19 
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but  it  becomes  superficial  nearer  the  lower  end  of  the  radius.  Below  the 
annular  ligament  its  tendon  crosses  the  radial  artery,  and  the  extensors  of 
the  wrist. 

Action,  Its  use  is  similar  to  that  of  the  extensor  of  the  first  phalanx. 
When  the  phalanges  are  straight,  tlie  two  extensors  will  assist  in  carrying 
back  the  metacarpal  bone. 

The  EXTENSOR  iNDicis,  H  (indicator),  arisen  from  the  ulna  for  three  op 
four  inches,  usually  beyond  the  middle,  and  internal  to  the  preceding  mus- 
cles ;  and  from  the  interosseous  ligament  below.  Near  the  annular  liga* 
ment  tlie  tendon  becomes  free  from  muscular  fibres,  and  passing  through 
that  band  with  the  common  extensor  of  the  fingers,  is  applied  to,  and  blenda 
with,  the  external  tendon  of  that  muscle  in  the  expansion  on  the  phalanx 
of  the  forefinger. 

Until  this  muscle  has  passed  the  ligament  it  is  covered  by  the  superfi- 
cial layer,  but  it  is  afterwards  subaponeurotic. 

Action.  The  muscle  can  point  the  fore  finger  even  when  the  three  inner 
fingers  are  bent,  inclining  it  towards  the  others  at  the  same  time.  And  it 
will  help  the  common  extensor  of  the  digits  in  pulling  back  the  hand. 

Dissection,  To  lay  bare  the  supinator  brevis,  it  will  be  necessary  to 
detach  the  anconeus  from  the  external  condyle  ot  the  humerus,  and  to  cut 
through  the  supinator  longus  and  the  radial  extensors  of  tlie  wrist.  After 
those  muscles  have  been  divided,  the  fieshy  fibres  of  the  supinator  are  to 
be  followed  forwards  to  their  insertion  into  the  radius ;  and  that  part  of 
the  origin  of  the  flexor  profundus  drgitorum,  whicli  lies  on  the  outer  side 
of  the  insertion  of  the  brachialis  anticus,  is  to  be  removed. 

The  SUPINATOR  BREVI9,  D,  surrouuds  the  upper  part  of  the  radius, 
except  at  the  tubercle  and  along  a  slip  of  bone*below  it.  It  arises  from  a 
depression  below  the  small  sigmoid  cavity  of  the  ulna,  from  the  external 
margin  oK  the  bone  for  two  inches  below  that  pit,  and  from  the  orbicular 
ligament  of  the  radius  and  the  external  lateral  ligament  of  the  elbow  joint. 
The  fibres  pass  outwards,  and  are  inserted  into  tlie  upper  third  or  more  of 
the  radius,  except  at  the  inner  part,  reaching  downwards  to  the  insertion 
of  the  pronator  teres,  and  forwards  to  the  hollowed  anterior  surface. 

The  supinator  is  concealed  altogether  at  the  posterior  and  external 
aspects  of  the  limb  by  the  muscles  of  the  superficial  layer;  and  anteriorly 
the  radial  vessels  and  nerve  lie  over  it.  The  lower  border  is  contiguous 
to  the  extensor  ossis  metacarpi  poUicis,  only  the  posterior  interosseous 
artery  {a)  intervening.  Through  the  substance  of  the  muscle  the  posterior 
interosseous  nerve  (')  winds  to  tlie  back  of  the  limb. 

Action,  When  the  radius  has  been  moved  over  the  ulna  as  in  prona- 
tion, the  short  supinator  comes  into  play  to  bring  that  bone  again  to  the 
outer  side  of  the  ulna. 

The  posterior  interosseous  artery  (fig.  88,  a)  is  an  offset  from  the  com- 
mon interosseous  trunk  (p.  269),  and  reaches  the  back  of  the  forearm 
above  the  ligament  between  the  bones.  Appearing  between  the  contiguous 
borders  of  the  supinator  brevis  and  extensor  ossis  metacarpi,  the  artery 
descends  at  first  between  the  superficial  and  deep  layere  of  muscles ;  and 
afterwards,  with  a  superficial  [losition  in  the  lower  third  of  the  forearm, 
along  the  tendon  of  the  extensor  carpi  ulnaris  as  far  as  the  wrist,  where  it 
ends  by  anastomosing  with  the  caqial  and  anterior  interosseous  arteries. 
It  furnishes  muscular  offsets  to  the  contiguous  muscles,  except  the  two  or 
three  outer  ;  and  the  following  recurrent  branch : — 

The  recurrent  branch  (6)  springs  from  the  artery  near  the  commence- 
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^nent,  and  ascends  on  or  through  the  fibres  of  the  supinator,  but  beneath 
Clie  unconeus,  to  supply  both  those  muscles  and  the  elbow  joint,  and  to 
Anastomose  with  the  superior  profunda  artery  in  the  last-named  muscle,  as 
iirell  as  with  the  recurrent  radial. 

The  posterior  interosseous  nerve  (')  takes  origin  from  the  musculo-spiral 
trvink  (p.  259),  and  winds  backwards  through  the  fibres  of  the  supinator 
l>revis.  Escafied  from  the  supinator,  the  nerve  is  placed  between  the 
superficial  and  deep  layers  of  muscles  as  far  as  the  middle  of  the  forearm. 
JIfCuch  reduced  in  size  at  that  spot,  it  sinks  beneath  the  extensor  of  the 
Second  phalanx  of  the  thumb,  and  runs  on  the  interosseous  membrane  to 
lf%e  back  of  the  carpus.  Finally  the  nerve  enlarges  beneath  the  tendons 
^f  tlie  extensor  communis  digitorum,  and  terminates  in  filaments  to  the 
ligaments  and  the  articulations  of  the  carpus. 

branches.  It  furnishes  offsets  to  all  the  muscles  of  the  deep  layer ; 
j^f^d  to  those  of  the  su(>erficial  layer  with  the  exception  of  the  three  follow- 
^t  viz.,  anconeus,  supinator  longus,  and  extensor  carpi  radialis  longior. 
Radial  Artery  at  the  Wrist  (fig.  88).  The  radial  artery  (rf), 
tth  its  vense  comites,  winds  below  the  radius  to  the  back  of  the  carpus, 
id  enters  the  palm  of  the  hand  at  the  first  interosseous  space,  between  the 
l^tf^dds  of  the  first  dorsal  interosseous  muscle.  At  first  the  vessel  lies 
d^^^ply  on  the  external  lateral  ligament  of  the  wrist  joint,  and  beneath  the 
tendons  of  the  extensors  of  the  metacarpal  bone,  e,  and  first  phalanx  of 
ttie  thumb,  f  ;  but  afterwards  it  is  more  superficial,  and  is  crossed  by  the 
tendon  of  the  extensor  of  the  second  phalanx  of  the  thumb,  g. 

Offsets  of  the  external  cutaneous  nerve  entwine  around  the  artery,  and 
the  radial  nerve  is  superficial  to  it.  Its  branches  are  numerous  but  incon- 
siderable in  size: — 

«•  The  dorsal  carpal  branch  (/)  passes  transversely  beneath  the  ex- 
tensor tendons,  and  forms  an  arch  with  a  corresponding  oflTset  of  the  ulnar 
artery  ;  with  this  arch  the  posterior  interosseous  artery  joins. 
.  ^ix>m  the  carpal  arch  branches  {g)  descend  to  the  third  and  fourth 
^^Jterosseous  spaces,  and  constitute  two  of  the  three  dorsal  interosseous 
^^^^ies:  at  the  cleft  of  the  fingers  each  divides  into  two,  which  are  con- 
K  ^^^  along  the  dorsum  of  the  digits.  In  front  they  communicate  with 
J^ne  digital  arteries ;  and  behind  they  are  joined  by  the  perforating 
^ranches  of  the  palmar  arch. 

^-  The  metacarpal  or  first  dorsal  interosseous  branch  (fig.  87,  6), 
"^^^hes  the  space  between  the  second  and  third  metacarpal  bones,  and 
**^**«tomoses,  like  the  corresponding  arteries  of  the  other  spaces,  with  a 
IJf  *^orating  branch  of  the  deep  palmar  arch.  Finally  it  is  continued  to 
^  cleft  of  the  fingers,  where  it  joins  the  digital  artery  of  the  su()erficial 
P^*tinr  arch,  and  irives  small  dorsal  branches  to  the  index  and  second 

C«    Two  small  dorsal  arteries  of  the  thumb  {c)  arise  opposite  the  meta- 
^^1>hI  bone,  along  which  they  extend,  one  on  each  border,  to  be  distributed 
its  posterior  aspect. 
cf.    Tlie  dorsal  branch  of  the  index  finger  is  distributed  on  the  radial 
^^  of  that  digit. 

*^lie  different  compartments  of  the  annular  ligajnent  may  be  seen  more 
J   '^pletely  by  dividing  the  sheaths  of  the  ligament  over  the  several  ten- 
^^s    passing  beneath.     There  are  six  different  spaces,  and  each  is  lul)ri- 
by  a  synovial  membrane.     The  most  external  one  lodges  the  first 
extensors  of  the  thumb.    The  next  is  a  large  hollow  for  the  two  radial 
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extensors  of  the  wrist ;  and  a  very  small  space  for  the  extensor  of  the 
second  phalanx  of  the  thumb  follows  on  the  ulnar  side.  Farther  to  the 
inner  side  is  tlie  common  sheath  for  the  extensor  of  the  fingers,  and  that 
of  the  fore  linger  ;  and  then  comes  a  se[)arate  compartment  for  the  exten- 
sor of  the  little  finger.  Internal  to  all  is  the  space  for  the  extensor  carpi 
ulnaris.  The  last  muscle  grooves  tlie  ulna ;  but  the  others  lie  in  hollows 
in  tlie  radius  in  the  order  mentioned  above,  with  the  exception  of  the  ex- 
tensor minimi  digiti,  which  is  situate  between  the  bones. 

Dissection.  If  the  supinator  brevis  be  divided  by  a  vertical  incision, 
and  reflected  from  the  radius,  its  attachment  to  the  bone  will  be  better 
understood. 

The  posterior  interosseous  nerve,  and  the  offsets  from  its  gangliform 
enlargement,  may  be  traced  more  completely  after  the  tendons  of  the  ex- 
tensor of  the  fingers  and  indicator  muscle  have  been  cut  at  the  wrist. 

The  dorsal  suiface  of  the  ])Osterior  interossei  muscles  of  the  hand  may — 
be  cleaned,  so  that  their  double  origin,  and  their  insertion  into  the  side, 
and  on  the  dorsum  of  the  phalanges,  may  be  observed.    Between  the  heads 
of  origin  of  these  muscles  the  posterior  perforating  arteries  appear. 


Section  VII. 


LIGAMENTS  OF  THE  SHOULDER,  ELBOW,  WRIST,  AND  HAND. 

Directions.  The  ligaments  of  the  remaining  articulations  of  the  iimlr^"  *i 
which  are  still  moist,  may  be  examined  at  once  ;  but  if  any  of  them  haw  — =  ^® 
become  dry,  they  may  be  softened  by  immersion  in  water,  or  with  a  wt^  — ==^^ 
cloth,  whilst  the  student  learns  the  others. 

Dissection,     For   the   preparation   of  the   external   ligaments  of  tl 
shoulder-joint  the  tendons  of  the  surrounding  muscles,  viz.,  subscapular 
su]>ra  and  infraspinatus,  and  teres  minor,  must  be  detached  from  the  ca 
sule ;  and  as  these  are  united  with  it,  some  care  will  be  needed  not 
open  the  joint. 

SiiouLDKR  Joint.     This  ball  and  socket  joint  (fig.  89)  is  formed  b 
tween  the  head  of  the  humerus  and  the  glenoid  fossa  of  the  scapula.     I 
closing  the  articular  ends  of  the  bones  is  a  fibrous  capsule  lined  by  a  sym. 
vial  membrane.      A   ligamentous  band   (glenoid  ligament)   deepens  t  1 
shallow  scapular  cavity  for  the  reception  of  the  large  head  of  the  burner 

The  bones  are  but  slightly  bound  together  by  ligamentous  bands,  t" 
on  the  removal  of  the  muscles,  the  head  of  the  humerus  may  be  dr& 
from  the  scapula  f()r  the  distance  of  an  inch. 

The  capsular  lujament  (fig.  75,  *)  surrounds  loosely  the  articular  en   -^^fc 


jJ. 


of  the  bones ;  it  is  thickened  above  and  below,  and  receives  fibres  fi 
the  contiguous  tendons. 

At  the  upper  edge  it  is  fixed  around  the  articular  surface  of  the  scapuW^ 
where  it  is  connected  with  the  long  head  of  the  triceps.     At  the  io^r^r 
edge  the  ligament  is  fixed  (fig.  89)  to  the  neck  of  the  humerus  close    *« 
the  articular  surface  above,  but  at  a  little  distance  therefrom  below;  arm^ 
its  continuity  is  interrupted   between  the  tuberosities  (^)  by  the  tendo« 
of  the    biceps    muscle,  over  which    it  is  continued   along   the   bicipitJ*^ 
groove  (fig.  To).     On  the  inner  side  there  is  generally  an  aperture  in  tl»^ 
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capsule,  below  the  corncnid  process,  through  which  the  synovial  mem- 
bmne  of  the  joint  is  continuous  witli  the  bursx  beneath  the  tendon  of  the 
Mibscapulnris. 

The  following  muscles  Burround  llie  articulation  :  nbore  and  behind 
ire  the  siipraspinntus,  infraspinutus,  iind  teres  minor;  below,  the  capsule 
»  only  partly  covered  by  the  aubacapiitaris ;  but  inlcrnnlty  it  is  well  sup- 
ported by  the  buit-nameil  muscle. 

On  the  front  of  the  capsule  is  a  rather  thick  band  of  fibres — the  eoraeo- 
lutmeral  or  acetttort/  ligament  (fig.  75, ').  which  springs  from  the  base  of 
the  coracoid  process  of  the  senpulii,  nnd  widening  over  the  front  of  the 
joint,  is  attached  to  the  margins  of  the  bicipitiil  groove,  and  to  the  tube- 
rcieities. 

Diiieelion.  To  see  the  interior  of  the  articulation,  cut  circularly  through 
the  ca[>8ule  near  the  scapula.  When  this  has  been  done  the  attachment 
of  the  ca{)sule  to  the  bones,  the  glenoid  ligament,  and  the  ten<lon  of  the 
biceps  will  be  manifest. 

The  tendon  of  Ihe  biceps  muscle  arches  over  the  head  of  the  humerus, 
uid  serves  the  pnqiose  of  a  ligament  in  restraining  the  U|iwftrJ  and  out- 
■rard  movements  of  that  bone.  It  is  attached  to  liie  uj)[ier  part  of  the 
glenoid  fossa  of  the  scapula  (fig.  89.  d).  and  is  united  on  each  side  with 
the  glenoid  ligament.  At  first  flat,  it  afterwards  becomes  round,  and  en- 
tering the  groove  between  the  tuberosities  of  the  humerus,  it  is  surrounded 
bj  the  itynovial  membrane. 

Fig.  89. 
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The  glenoid  ligament  (fig.  89,  c)  is  a  firm  fibro-cnrtilaginous  band, 
'^hich  surrounds  tlie  fossa  of  the  same  name,  deei>ening  it  for  the  reception 
Of  the  head  of  the  humerus.  It  is  about  two  lines  in  depth,  and  is  con- 
V^ected  in  part  with  the  sides  of  the  tendon  of  the  biceps ;  but  most  of  its 
fibre*  at^  fixed  separately  to  the  margin  of  the  glenoid  fossa. 

The  tynorial  membrane  lines  the  articular  surface  of  the  capsule,  and  is 
continued  ihrougli  the  aperture  on  tlie  inner  part  to  join  the  bursa  beneath 
the  Bubscapular  muscle.  The  membrane  is  reflected  around  the  tendon  of 
the  bicepfl,  and  lines  the  bicipital  groove  of  the  humerus. 
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Articular  surfaces  (fx^,  89).  The  convex  articular  head  of  the  hamenis 
is  two  or  three  times  larger  than  the  hollow  in  the  scapula,  and  forms  rather 
less  than  the  half  of  a  sphere.  The  head  of  the  bone  is  joined  to  the 
shaft  at  an  angle  as  it  is  in  the  femur,  and  a  rotatory  movement  is  pos- 
sessed by  the  liumerus  in  consequence. 

The  glenoid  suHace  of  the  scapula  is  oval  in  form  with  the  large  end 
down,  and  is  very  shallow  ;  it  is  not  large  enough  to  cover  the  head  of  the 
humerus. 

Movements.  In  this  joint  there  is  the  common  motion  in'  four  direc- 
tions, with  the  circular  or  circumductory ;  and  in  addition  a  movement  of 
rotation. 

In  the  swinging  or  to  and  fro  movement^  the  carrying  forwards  of  the 
humerus  constitutes  flexion,  and  the  moving  it  backwards,  extension. 
Flexion  is  freer  than  extension ;  and  when  the  joint  is  most  bent  the 
scapula,  rotating  on  its  axis,  follows  the  head  of  the  humerus,  so  as  to 
keep  the  centre  of  the  glenoid  fossa  applied  to  the  middle  of  the  articular 
surface  of  the  arm-bone.  In  extension  the  articular  surface  of  the  scapula 
does  not  move  after  the  humerus. 

During  these  movements  the  head  o^  the  bone  rests  in  the  bottom  of 
the  glenoid  fossa,  turning  forwards  and  backwards  around  a  line  represent- 
ing the  axis  of  the  head  and  neck  ;  and  it  cannot  be  dislodged  by  either 
the  rapidity  or  the  degree  of  the  motion. 

The  muscles  have  more  influence  than  the  loose  capsule  in  controlling 
the  swinging  motion. 

Abduction  and  adduction.  When  the  limb  is  raised,  it  is  abducted, 
and  when  depressed,  adducted  ;  and  in  both  cases  the  humerus  rolls  on  the 
scapula  which  is  flxed.  ^ 

During  abduction  the  head  of  the  humerus,  descends  to  the  lower  and 
larger  part  of  the  glenoid  fossa,  and  projects  beyond  it  against  the  cap- 
sule ;  whilst  the  great  tuberosity  rubs  against  the  arch  of  the  acromion. 
In  this  condition  a  little  more  movement  down  of  the  head  either  by 
muscles  depressing  it,  or  by  force  elevating  the  farther  end  of  the  bone, 
will  throw  it  out  of  place,  giving  rise  to  dislocation. 

In  adduction  the  head  of  the  bone  rises  into  the  socket,  the  limb  meets 
the  trunk,  and  the  tense  capsuh;  is  set  at  rest.  After  the  reduction  of  a 
dislocation  the  limb  is  flxed  to  the  side  in  this  position  of  security  against 
further  displacement. 

In  circumduction  the  humerus  pass<^  in  succession  through  the  four 
different  states  before  mentioned,  and  the  limb  describes  a  cone,  whose 
apex  is  at  the  shoulder  and  base  at  the  digits. 

Rotation,  There  are  two  kinds  of  rotatory  movement,  viz.,  in  and 
out ;  and  in  each  the  motion  of  the  head  and  shaft  of  the  bone  has  to  be 
considered. 

In  rotation  in,  the  great  tuberosity  is  turned  forwards,  and  the  head 
rolls  from  before  back  across  the  glenoid  fossa  so  as  to  projee.t  behind. 
The  shaft  is  moved  forwards  round  a  line  lying  on  its  inner  side,  which 
reaches  from  the  centre  of  the  head  to  the  inner  condyle. 

In  rotation  out,  the  osseous  movements  are  reversed  :  thus  the  tuberosity 
turns  back,  the  head  rolls  forward  so  as  to  project  in  front,  and  the   shatW 
is  carried  back  around  the  line  before  said. 

The  upper  thickened  part  of  the  capsule  will  be  tightened  in  rotation^ 
but  the  muscles  are  the  chief  agents  in  checking  the  movements. 

Dissection.     To  make  the  necessary  dissection  of  the  ligaments  of  th^ 
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elboi'i  the  brschmlift  antivii*  must  be  lnk<>n  awity  rn>ni  the  Fronl,  ami  tlie 
Iricep*  '''v>  t''^  hack  of  llie  joint.  Thi;  imiHuk'rt  iMitin<;<!te<l  witli  ihi'  outur 
aad  inner  «inc)yl<>s  of  llie  huiDcnin,  uit  wtit  lu  Iho  siipinatiir  bn-vM  and 
the  fl'inr  profunduii,  art>  to  be  rKtnoveil.  Wit))  a  little  uliiiininfi  llitt  four 
ligiifnenlfl — anterior,  [wsterior.  ami  two  latenJ — will  comt!  into  vit;w. 

Xhe  intero9i»eou»  membrane  betwwii  tin?  boiica  of  tbe  Ibrearin  will  b« 
pTpfWreil  by  the  removal  of  the  matKk:*  on  both  «iiHtici'H. 

The  Elbow  Joint  (fif;.  0<l).  In  this  articulation  tlie  Inwer  fail  of  iho 
hunienw  ie  received  into  tlip  liollow  of  the  ulna,  f>o  as  to  jiroddci'  a  hiiigt-- 
lile  amuigement ;  anil  the  ii|>|H'r  <;uil  of  the  ruiliuit 
Ihe  joint-  Where  the  bom*  touc-h  the  surfaci's 
an;  covered  with  cartila*!?,  and  thi-ir  articular  ends 
ore  bept  in  place  by  the  Ibllowiiig  ligamenlH  : — 

Xhe  exlemal  lateral  UgameiU  iti  a  niiincliHh  fnn- 
ciculiis,  which  is  attached  by  one  end  to  the  outer 
condvle  of  Ihe  humerus,  and  by  the  miliar  to  the 
orbicular  li^ment  urounil  the  head  of  the  radinit. 
A  ie-^  of  the  posterior  fibres  |ia)»  backwartlri  U>  the 
external  margin  of  the  ulna. 

Xbe  internal  latrral  ligamntt  in  Irianp^ular  in 

sliapv.     It  in  pointed  at  itM  upper  extremity,  anil 

is  conIM!ct4^d  to  the  inner  condyle  of  the  humeruii. 

TTie  tibreo  diverge,  and  are  inMfned  in  this  way : — 

Tli«  anterior,  which  are  the  stroiigcwt,  are  fixed  to 

Ihe  e<3f^of  the  coronoid  process:  the  |>a!<l<>rior  ant 

attached  to  the  side  of  the  oleeninnn;  whilst  a  few 

tni<l<lle  fibrex  join  a  trannvenu-  ligamentous  Intiid 

ov*:**-    the  notch  betwi"en  the  nlerraunii  aixi  lh<'  i-oro- 

••"i*!     process.      The  ulnar  nerve  is  in  einiliicl  with 

'•»e      ligament;  and  vessels  enter  the  jdint  liy  ilu 

a|»<ert.ure  ))enealh  the  trauHversi.'  band, 

'*'lie  autrrior  /ii/amriit  is  thin,  and  its  filir(.-s  tint 
^■^fxt-rated  by  intervals  in  whieh  masses  of  fat  are 
'<xl^vd.  By  its  up|vr  ed;^  the  li-nmient  is  iniierted 
'»»««:>  the  front  of  the  humerus,  and  by  its  Iowit 
int-<:>  the  front  of  the  eoronoid  priH-ess  and  (he  iir- 
t>i<-i^alHr  li^ment.  The  hraehialit.  aiitieus  mii: 
t:<->  Y*^"  it. 

I'liP  postrrior  Ugamrnt  is  much  tliinncr  i 
I  «>«.■>  s»«r  than  the  anterior,  and  iseoven'<i  eomph-1 
fc>y  the  triceiM  musele.  Superiorly  it  is  attaeiiei 
*<->  •liehumeruii  above  the  lossa  for  the  oli'i-niniui 
aKraal  inferiorly  it  is  inserted  into  the  oh'i'ranon 
Siiorae  few  fibres  are  tranitverse  iH'tween  the  mar 
^;i  rt^nf  the  fomm  liefore  mentiotu^d. 

^£)i»trrtioH.  0]ien  the  joint  by  iin  ini-isioi 
a««?r-ciSH  the  front  near  the  humerus,  and  disjirtieu 
^•***s  the  bones,  in  order  that  the  artieidiir  surtiuf; 
'Knaav  lie  seen. 

The  tynnvia!  inembriinr  of  the  joint 


bone  to 

Tioiher  fllon*  the  inner  surfiu.i-  of  the  counecliu"  ligaments.      It  projects 

****^Ween  the  mrliuti  and  the  orbienlar  li<ranii-ut.  and  serves  for  tin' artieu- 

lafttion  of  the  bead  of  that  bono  with  the  small  sigmoid  envity  of  the  ulna. 
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Articular  surfaces.  The  humerus  presents  inferiorly  two  distinct  ar- 
ticular faces  for  the  bones  of  the  forearm.  The  one  for  the  radius,  on  the 
outer  side,  consist*  of  a  rounded  eminence  (capitellum)  on  the  front  of  the 
bone,  which  is  covered  with  cartilage  only  on  the  interior  as|>ect.  The 
surface  in  contact  with  the  ulna  is  limited  internally  and  externally  by  a 
prominence,  and  hollowed  out  in  the  centre  (trochlea).  On  the  front  of 
the  humerus  above  the  articular  surface  are  two  depressions  which  receive 
the  coronoid  process  and  the  head  of  the  radius  during  flexure  of  the 
joint ;  and  on  the  posterior  aspect  is  a  large  fossa  for  the  reception  of  the 
olecranon  in  extension  of  the  joint. 

On  the  end  of  tlie  ulna  the  large  sigmoid  cavity  is  narrowed  in  the  cen- 
tre, but  expanded  in  front  and  behind  (fig.  01).  A  slightly  raised  line 
extends  from  front  to  back,  and  is  received  into  the  hollow  of  the  trochlea 
of  the  humerus.  Across  the  bottom  of  the  cavity  the  cartilage  is  wanting 
completely,  or  for  a  greater  or  smaller  distance. 

The  end  of  the  radius  presents  a  circular  depression  with  a  raised  mar- 
gin. In  the  bent  state  of  the  joint  the  hollow  of  the  radius  fits  on  the 
outer  eminence  of  the  humerus,  and  the  bone  is  supported  during  rotation 
of  the  limb. 

Movement,  This  joint  is  like  a  hinge  in  its  movements,  and  permits 
only  flexion  and  extension. 

In  flexion  the  bones  of  the  forearm  move  forwards,  each  on  its  own 
articular  surface,  so  as  tq  leave  the  back  of  the  humerus  uncovered.  The 
extent  is  checked  by  the  meeting  of  the  bones  of  the  arm  and  forearm. 
Owing  to  the  slanting  surface  of  the  humerus  the  hand  falls  inside  the 
limb  when  the  joint  is  fully  bent. 

The  ligaments  are  relaxed,  with  the  exception  of  the  following,  viz., 
the  ])08terior,  and  the  hinder  part  of  the  internal  lateral. 

In  extension  the  ulna  and  radius  are  carried  back  over  the  articular  sur- 
face of  the  humerus  until  they  come  into  a  line  with  the  arm-bone.  This 
movement  is  checked  by  the  olecranon  touching  the  humerus. 

The  anterior  ligament,  and  the  fore  part  of  the  internal  lateral  ligament 
are  made  tight,  but  the  hinder  fibres  of  the  internal  lateral  arc  relaxed. 

Union  of  the  Radius  and  Ulna.  The  radius  is  connected  with  the 
ulna  at  both  ends  by  means  of  distinct  ligaments  and  synovial  membrane; 
and  the  shafts  of  the  bones  are  united  by  interosseous  ligaments. 

Upper  radio'ulnar  articulation.  In  this  joint  the  head  of  the  radius  is 
received  into  the  small  sigmoid  cavity  of  the  ulna,  and  is  kept  in  place  by 
the  following  ligamentous  band: — 

The  annular  or  orbicular  ligament  (fig.  91,  a)  is  about  one-third  of  an 
inch  wide,  and  is  stronger  beliind  than  before ;  it  is  placed  around  the 
prominence  of  the  head  of  the  radius,  and  is  attached  to  the  anterior  and 
posterior  edges  of  the  small  sigmoid  cavity  of  the  ulna.  Its  upper  border, 
the  widest,  is  connected  with  the  ligaments  of  the  elbow  joint;  but  the 
lower  is  free,  and  is  applied  around  the  neck  of  the  radius.  In  the  socket 
formed  by  this  ligament  and  the  cavity  of  tlie  ulna,  the  radius  moves 
freely. 

The  synovial  membrane  is  a  prolongation  of  that  lining  the  elbow  joint ; 
it  projects  inferiorly  between  the  neck  of  the  radius  and  the  lower  nuirgin 
of  the  annular  ligiiment. 

Ligaments  of  the  shafts  of  the  bones.     The  aponeurotic  stratum  con- 
necting together  the  bones  in  nearly  their  whole  length  consists  of  tiie  tw 
following  parts: — 


Fig.  91. 
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Tlie  interotuoui  membrane  (tig.  90, ')  in  n  thin  fibrous  layer,  wliich  is 
attaclied  to  the  contiguous  mitrgins  of  tiit;  railius  and  ulna,  and  Torms  an 
■ncomplett:  aeptum  between  the  muscles  on  the  front  and  buck  of  tlie  fore- 
arm. Most  of  its  fibres  are  direeied  obliquely  inwards  towards  the  ulna, 
though  a  few  on  Ihe  posterior  surfaee  liave 
an  opposite  direction.  Superiorly  the 
membrane  is  wanting  for  a  considerable 
space,  and  through  the  interviil  the  poste- 
rior interosseous  vessels  pass  bftckwards. 
f^omc  small  apertures  exint  in  il  for  the 
paasnge  of  vessels ;  and  the  largest  of  tlwse 
(•)  is  about  two  inches  from  the  lower 
«!nd,  through  which  the  anterior  interos- 
BeouB  artery  turns  to  the  buck  of  the  wrist. 
Tbe  membrane  gives  utiachment  to  the 
deep  muBcles. 

The    round   ligament   (fig.   90,  ')   is   a 
aleiider  band  aliove  the  inttiTisseous  mem- 
brane, whose  fibres  have  a  direction  op[iO- 
site   to  those  of  the  membnine.     Dy  one 
end  it  is  fixed  to  the  front  of  tlie  coronoid 
process,  and  by  the  other  to  the  radius  be- 
low the  tubercle.     The  ligament  divides     ^  ('Top'^J"']( 
the  Hpaceabove  the  interosseous  membrani!       thkdp^bhkm' 
into  two  parts.     Oftentimes  this  band  is       thiUliti. 
not  to  be  recognized. 

Tbe  lower  radio-ulnar  articulation  cannot  be  well  s 
examination  of  the  wrist  joint  (p.  297). 

Movement  of  the  radint.     The  radius 
<iround  the  uhio.     The  forward  motion, 
towards  tbe  ground,  is  called  pronalio 
jHilm  of  (he  hand  is  placed  upwards,  is  n 

In  prunalion  the  up[>er  end  of  the  bone  rotates  within  tbe  bund  of  the 
orbicular  ligament  without  shifting  its  position  to  the  ulnii.  The  lower 
«nd,  on  the  contrary,  moves  over  the  ulna  from  the  outer  to  the  inner 
side,  describing  half  a  circle  ;  and  the  shaft  crosses  obliquely  that  of  the 

In  tnplnallon  the  lower  end  of  the  radius  turns  l>ackwards  over  the 
ulna ;  the  shafts  come  lo  be  placed  side  by  side,  the  radius  being  external  j 
«nd  the  upper  end  rotates  ti-om  within  out  in  its  circular  band. 

In  these  movements  the  ratlins  revolves  round  a  line,  internal  to  the 
ahafV,  which  is  prolonged  upwards  through  Ihe  neck  and  head  of  the  bone. 
and  downwards  through  the  centre  nf  a  circle  of  which  the  small  sigmoid 
^»vity  of  the  ulna  is  a  segment  (Ward), 

The  upper  end  of  the  biine  is  kept  in  i>Iace  by  the  orbicular  ligament ; 
"the  lower  end  by  the  triangular  fibro-cariilage ;  and  the  shafts  are  unit(-d 
"by  the  interosseous  ligament,  which  is  tightened  in  supination,  and  is  re- 
Hxe<l  in  pronation. 

In  fracture  of  either  bone  the  movements  cense;  in  the  one  cnse  lie- 
«ausL- the  radius  cannot  be  moved  except  it  is  entire;  and  in  tbe  other, 
'because  the  ulnar  sup])ort  is  wanting  for  the  revolving  radius. 

Dlttrctlon.  To  see  the  ligitmenls  of  the  wrisl-ioinl,  the  tendons  and 
the  annular  ligaments  must  be  removed  from  both  the  front  and  back  ;  and 


1  till  after  the 

I'es  forwards  and  backwards 
meting  the  p:tlm  of  the  hand 
;  and  the  backward,  by  which  the 
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liu  filirous  slruiitiiri's  nud  the  tmall  vessels  shotilil  hv  luketi  from  the 
kce  of  the  ligaments. 
TiiK  Wrist  Joint  (fig.  92).     The  lower  end  of  the  radius,  and  tlio 
V  of  thu  eiirpal  bones,  exe(>{)I  the  os  [lisiturnt^,  L'liler  into  llitr 


joinl.     Four  ligaments  mamtftin  L 


■  of  tibro- 

'mettt  'I^^H 
ich   it^H 

art  oE^^I 

J.    but^H 
bTons 
le  ulna, 

I.  Up|>CI 


tiict  the  o^HeuiiH  Biirfuc^K,  vis.,  an- 
terior and  [WBlerior,  nnil  two  Intt^ral. 
The  uliiu  is  sLut  out  from  thiH  arlJei 
tnlion  by  niuDns  of  u  piece  of  tibro- 
cartiUge. 

Thu  external  latrral  ligament  1 
short  ttiift  strung  band,  which   i 
venes  between  [he  styloi ' 
the  ntdins  and  the  outer  port  c 
ecaphoid  bone. 

The    internal  lafernl  ligam 
smaller    than    ibe    external, 
longer  than  it.     It  is  attached  br  o 
end  to  the  styloid  process  of  the  uln 
and  by  the  other  to  the  rough,  uppci 
part  of  the  euiieiform  bone.     Son 
tlie  unieriur  lihrea  are  continued  li 
pisiform  bone. 

The  anterior  ligament  (fig. 
takes  origin  from  the  radius  e 
tibro-curtilage,  and  is.  inserted  into 
the  first  row  of  cur^ud  bones,  exrcjit 
the  pisifurni,  at  the  anterior  surface. 

"VXxf.  pittteri'or  ligament  (tig.  05,  ') 
is  membranous,  like  the  anterior,  und 
its  ilbi-es  are  directed  downwards  and 
inwards.  Superiorly  it  is  attached  To 
tile  radius  and  the  fihro-cartilage ;  aiid 
inferiorly  it  is  fixed,  like  lliK  (tnteHor, 
to  the  three  outer  cHrpal  bones  of  the  first  row,  but  on  the  posterloE 
aspect. 

JJitsecfton.  To  see  the  form  of  the  articulating  surfaces,  the 
may  be  opened  by  u  transverse  incision  through  tlie  jiosteriur  ligu 
near  the  bones  of  the  cjkrpus.  ^^ 

Articular  mrfacet.  The  end  of  the  radius,  and  the  fibro-cartila^ 
uniting  it  with  the  ulna,  form  un  arch  Ibr  the  reception  of  the  ciir{»] 
bones  (fig.  93) ;  and  thu  surface  of  the  radius  is  divided  by  a  prominent 
line  Into  uo  external  triangular,  and  an  internal  square  itnpression.  The 
three  bones  of  the  first  eiir|>al  row  constitute  a  eonvex  eminence  (fig.  1*4), 
which  is  received  into  the  hollow  before  mi;ntioned  in  tbis  way :  The 
scaphoid  tione  (»)  is  ()]>|)osite  the  external  murk  of  the  radius 
lunar  bone  (i)  touclica  the  Ei|uare  impression,  and  all  or  pari  of  tbo 
giilsr  fihro-cartibigc  :  whilst  the  cuneiform  lione  (e)  is  in  contact  will 
capsule  (Henle),  and  sometimes  with  part  of  the  fibro-cartiloge. 

The  tgnofial  mrtmhratit  has  tlit:  arrangement  common  to  simple  J< 
This  joinl  communicatns  occasionally  with  the  lower  radio-ulnar  artii 
lion  by  means  of  an  aperture  in  the  libro-cariiiage  separating  the  (wo. 

Mortment.     Tlie  wrist  is  a  enndyloid  articulation,  anil  possesses  angular 
motion  iu  four  different  directions,  with  circumduction. 


rticilB^ 
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Fig.  93. 


f^^xion  and  extension.     In  flexion  the  hand  in  move<l  forwnnl^  iind  in- 

irarcl£««  whilst  the  carpus  rolls  on  the  nidius  trom  befon*  bnck,iin(l  pnijects 

2)e/iivsd«  stretching  the  fiostCTior  lipiment.     In  ext<Mision  the  hand    is  car- 

j^cl    l>ackwards  and  outwards,  and  tlie  row  of  carpal  bones  moves   in  the 

Qppoisite  direction,  viz.,  from  lM*hind  forwards,  so  as  to  cause  the  anterior 

jj  Ai  irmient  to  be  tightened.     The  hinder  movement  is  fn?er  than  the  forward. 

^  Sduction  and  adduction.    The  row  of  car|»al  l>ones  moves  transversc^lj 

j^^vir^Kjds  in  the  former,  and  outwanls  in  the  lattiT  state;  and  the  move- 

t.  is  freer  towards  the  ulnar  than  the  radial  side. 

e  latter  ligaments  are  put  on  the  stretch,  the  inner  in  alxhiction  and 

43uter  in  adduction  ;  and  the  motion  is  limited  on   the  outer  side  by 

sneeting  of  the  styloid  procsesses  of  the  radius  with  thi^  scaphoid  bone. 

Circumduction,     The  hand  descril>es  a  cone  in  this  movement,  whose 

:  is  at  the  WTist  and  base  at  the  digits  ;  and  it  moves  more  freely  in 

nsion  and  adduction  than  in  the  op))Osite  directions. 

'X.^^y^^^  Radio-I'LNAK  Aktici'lation.     In  this  articulation  the  con- 

^ity  of  the  end  of  the  ulna  is  n^ceived  into  a  concavity  on  the  nidius; 

^urangement  just  the  opfKisite  to  that  be- 
c?«n  the  upper  ends  of  the  Inines. 

he  chief    bond   of    union    lR*twe<?n    the 

etjt  is  a  strong  tibro-cartilage  ;  but  a  kind 

,f*    cnptnle  consisting  of  scattered  fibres,  sur- 

nds  loosely  the  end  of  the  ulna. 

ITie  triang^dnr  fibro-cnrtilnge  (fig.  93,  c) 

19  placed  transvers<*ly  beneath  the  end  of  the 

dItia,  and  is  thickest  at  its  margins  and  apex. 

3y  its  base  the  cartilage  is  fixed  to  the  ridge 

-^'liich  separates  the   carpal  from   th('   iiliiur 

articulating  surface  of  the  mdius  ;  and  by  its 

a|>ex  to  the  styloid  pr<M'('}is  of  th(*   ulna,  and 

the  depression  at    the  nnit  of  that   ])oint  of 

bone.     Itt4  margins  an*  united  with  the  con- 

ticruoUJ>  ant<.*rior  and    |K>sterior  ligaments  of 

the  wrigt  joint  ;  and   its   surfaees   enter   into 

diff^re"U*^*"^**»  ^'*^'»  *'*^*  wrist,  and  the  lower 
radio-ulnar.     It  s«*rves   to   unite    the   radius 

and  ulna,  and  to  form  |>art  of  the  socket  for  the  carpal  bones.     Occasion- 
ally it  is  |)erforated  by  an  aperture. 

The  synovial  meinhrmie  (nienibrana  sac(riformis)  is  very  liM»se,  from 
which  circumstanc4'  it  hiis  njceived  its  name,  and  ascends  lM*tween  tlie 
radius  and  the  ulna:  it  is  sepa  rat  <hI  from  tluit  of  the  wrist-joint  by  the 
triangular  fibn>-cartihig(*. 

The  u»e  of  this  articulation  is  referred  to  with  tlie  movements  of  the 
radius  (p.  29."i). 

Umox  of  the  Cakpal  lioNKs.  The  several  bones  of  the  carpus  are 
united  into  two  rows  by  dorsal,  palmar,  and  inten)ss<*()us  bands  :  and  the 
two  ro>ws  are  connected  to  ejwh  oth<*r  by  se|>aratc»  ligaments. 

I^sstction,     The  articuhiti<m  of  the  carpal  bones  with  each   otiuT  will 

^  pre|>ared  by  taking  away  all  the  tendons  from   the  hand,  and   cleaning 

carefullv  the  whole  of  the  connectinjr  li«r»nientous  hands.     Two  distinct 

igaments  of  the  pisiform  bone  to  the  uneitorm   and  fifth  metacarpal   are 

to  be  tletined  in  the  |>alm. 


Thf  Wriat  Joint  opr.^ki*  to  hhow 

TIIKARCII  FOKMKIt  HY  THK  Ho.tKA 
OK  TIIK  FoRKAKM  WITH  THK  I'Jf  IT- 
MU  KlHKO-CAKTlLAUR,  r. 

a.  RadiuM. 

b.  riiiH. 
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At  tlic  fame  timi:  tin;  lignmeiiloiid  band:!  uniting  the  melacariml  witti 
tlie  cnrpul  boned  and  with  one  an  other  should  b«  dissected. 

JioM»  of  tkejirit  row  (fig.  94).  The  ob  Keniilunare  is  united  to  the 
hiterul  boneirt,  vin.,  ttcaplioid  ntid  cuneilbmi  by  h  dortal  (fig.  94,  d),  and  a 
palmar  transverse  bund  ;  ns  well  n»,  it  is  said,  by  an  interoueout  ligament 
Ht  the  ujijier  imrt  ol'  the  continuous  aiirfat-es.' 

The  |)idil'orm  bone  is  articulated  to  tiie  Tront  of  the  cuneironn  by  a  dis- 
tinct capciiU  and  a  tyaovial  tnembmne  (flg.  92,  ').  It  has  further  two 
sjieeial  finn  li};amentif :  one  of  t)ie*ie  is  atliwhcd  lo  the  process  of  the  OS 
unciformu,  anil  the  other  to  the  base  of  the  fillh  n)etacur)<al  bone. 

The  huuet  of  thr.  trcoud  ruip  are  connected  together  in  thn  game  way  an 
those  of  the  first,  vix.,  by  a  dortal  ami  a  palmar  band  of  libres  from  one 
bone  to  another.  Between  the  contiguous  rough  surfaces  of  the  several 
ossicles  are  iHteroueoiit  lipimenls,  one  in  each  inEcrral. 

Moffment.  Only  a  small  degree  of  gliding  niotion  is  permitted  between 
t)ie  different  citr|>al  bones,  in  contu-quence  of  the  tlaitened  nrtii'.ular  sur- 
faces, and  the  interosseous  ligiimenis  uniting  one  to  another ;  and  this  is 
less  in  the  second  Ihiin  in  the  Hrst  row. 

Oat  row  with  another  (transverse  ciir{inl  Joint,  fig.  94).  Tlie  two  rows 
of  carpal  bones  are  connected  by  an  anterior  and  |>osterior,  and  two  lateral 

The  anterior  ligament  (p)  con-isis  of  strong  irregular  fibres,  and  inter- 
venes belwiKin  tlie  two  rows  (except  the  iiiHiform)  on  the  palmar  aspect. 
The  potterior  ligament,  nliiih  Is  longer  and  looser,  and  the  greater  num- 
ber of  whose  fibres  are  transierse,  hits  a  CDrres|ionding  attachment  on  the 
dorsal  asjiecl  of  the  aauie  bones. 

FiR.  94. 


Of  the  I'lternl  liijaiiipiils  llie 
tends  lu'lween  the  os  liii|M-/iuni  i 
ment  (/)  reaches  bi-lvteeii  llie  ru 

DUsectiuH.     Alter   the  divisic 

1  Iiil,-rn,.s.K..is  li[;.iii„.i.l.  in  lliis  v 


■xienial  (X)  is  the  best  marked,  and  • 
.ml  llie  fciiplioid  bone  :  the  internal  1* 
leifonn  anil  unciform  bones. 
II  iif  the  Intend  and  {losterior  ligamd 

w,  ilii-liiii't  fruiii  tliL'  olliiT  bauds,  c&n  bcai~ 
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the  one  row  of  boned  maj  be  separutbJ  far  eiiougli  from  ihn  other,  to  allow 
A  sij^ht  of  llie  srticultir  surfuces. 

Articular  gur/acel.  The  Arst  row  of  carpal  l>ones  (except  pisiform) 
forms  inh^rnallf  an  arch  niili  the  sea|ihoid  (n),  semilunar  (d),  and  cunei- 
form bone  (c),  whose  hollow  is  turned  towards  the  i»econd  ;  and  externally 
a  prominence  with  the  scaphoid  (a)  which  is  received  into  a  concavity  in 
the  other  row.  In  the  second  row  the  os  magnum  (g)  and  oe  uiiciforme 
(A)  present  a  condyloid  projection,  which  is  received  into  the  arch  before 
mentioned;  but  the  two  miter  bones  (trupezium  and  trajxizoid,  eM\d/) 
are  much  below  the  level  of  the  others,  and  form  a  slight  hollow  for  the 
reception  of  the  outer  part  of  t)ie  scaphoid  bone. 

One  tynovial  membrane  serves  for  the  articulation  of  all  the  carpal 
bones,  except  the  pisiform  with  the  cuneiform.  Lining  the  joint  between 
the  two  rows  of  the  carpus,  the  membrane  sends  upwards  and  downwards 
prolongations  between  the  indiviilunl  bones.  The  offsets  upwards  are  two, 
lad  they  sometimes  join  the  synovial  membrane  of  the  wrist  joint ;  but 
the  offsets  in  the  opjiosite  direction  are  thret^  and  may  be  continued  lo  all, 
or  only  to  some  of  the  articulations  between  the  four  inner  metacarpal  with 
iheir  carpal  bones. 

Moctmentt.  The  transverse  carpal  joint  is  jmrtly  condyloid,  but  only 
fbi'ward  and  backward  motion  is  permitted.  All  lateral  and  circumduc' 
(ory  movement  is  arrested,  if  the  rows  are  closely  applied  together,  by  the 
MMsphoid  striking  against  t)ie  os  magnum  on  the  one  side,  and  the  cunei- 
form against  the  unciform  on  the  other. 

JUxion.     As  the  hand  is  bent  forwards  the  lower  row  of  carpal  bones 
naoves  backwards,  and    renders  pro- 
minent the  |)0$terior  ligament.     This 
•ootion  is  also  brouglit  into  phiy  in 
full  bending  of  the  wrist. 

-^rteniioH.  The  backward  move- 
ment is  freer  than  flexion.  As  the 
loivfvp  oArjial  row  moves  towards  the 
P*ln»,  its  progress  is  checked  by  the 
*nt*(i-ior  ligament  of  the  joint,  and  by 
*«»e  Kirong  flexor  tendon.*. 

l^NION      OF      TUB      MKTXCAKPAt. 

y*»tK!i.  The  metacarpal  bones  of 
ilio  four  lingers  are  connected  at 
lh«sir-  bases  by  the  following  liga- 
"^nt :  A  sii[)erficial  dorsal  (fig.  'Sit) 
"*■  faa/mar  fasciculus  of  fibres  jtasses 
■^•^Kversely  from  one  bone  to  the 
i^^t  ;  and  the  bands  in  the  palm  are 
^«      strongest    (fig.    S-2).       Ik-sides, 

*<'Xi  is  a  short  intrrontenut  ligament 
.  •■'^een  the  CJ^ntiguous  rough  sur- 
**^^«  of  the  bones. 

■*^nteral  umoit.     Where  the  meta- 

""t'^il  lx>ncs  touch  they  arp  covered 
■  ^  u&rtiliige ;  and  the  arltciilnr  sur- 
^**^»i  are  furnished  with  prolongatio 

*"  _t.heir  articulation  with  the  carpus. 

r  extremities  the  same  four  metacarpal  bones  ore  con- 


Fig.  95. 


.s  of  the  synovial  nieir 
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A.  M*  ^ 


nected  by  tlie  dec])  transi^erse  ligament  which  was  seen  in  the  dissection 
of  the  hand  (p.  280). 

Union  of  the  Mktacarpal  and  Carpal  Bones.  The  metacarpal 
Inmes  of  the  tincrers  are  articuhited  with  the  carpal  bones  after  one  plan; 
but  the  ))one  of  the  thumb  has  a  sepanite  joint. 

The  meUtrarpal  hone  of  the  thumb  articulates  with  the  os  trnpezinm; 
and  the  ends  of  the  bones  are  inc2iscd  in  a  separate  capsular  ligament  (fig. 
92,  *).     The  joint  is  furnished  with  a  synovial  membrane  which  is  simple 


in  Its  arrangement. 


Tlie  //(?</;</>-/o/W  possesses  angular  movement  in  opposite  directions,  with 
op|K)sition  and  circumduction,  thus  : — 

Flexion  and  extension,  When  the  joint  is  flexed  the  metacarpal  bone 
is  brought  into  the  ]ialm  of  ttie  hand,  without  the  ball  of  the  thumb  being 
turned  to  the  ti[>s  of  the  fingers.  Extension  of  the  joint  is  v^ry  free,  and 
by  it  the  metacarpal  )>one  is  removed  from  the  {)alm  towards  tlie  outer 
border  of  the  fon^arm. 

Abduction  and  adduction.  By  these  movements  the  inetacar|)al  bone 
is  placed  in  contact  with,  or  n;moved  from  the  fow?  linger. 

Opposition,  In  this  movement  the  ball  of  the  thumb  is  turned  towards 
the  tip  of  eiM'h  finger  by  a  half  circumductory  motion  of  the  metacarpal 
bone ;  and  in  picking  up  a  pin  the  joints  of  the  thumb,  and  the  two  last 
joints  of  the  fingers  will  be  bent. 

The  metacarpal  bones  of  the  fingers  receive  longitudinal  bands  from  the 
car|)al  lK>nes  on  both  as[»ects,  tlms: — 

The  dorsal  ligaments  (fig.  9^))  are  two  to  each,  except  to  the  bone  of 
the  little  finger.  The  bands  of  the  meta(*arpal  Iwiie  of  the  fore  fing<^r  come 
from  the  os  tra}KvJum  and  os  tra|K'zoides;  those  of  the  third  metacarpal 
arc*  attached  to  the  os  magnum  and  os  ti*a[><*%oides;  the  l>one  of  the  ring 
finger  n*ceives  its  bands  from  the  os  magnum  and  os  unciforme ;  and  to 
the  Hfth  metacarpal  Ix^ne  there  is  hut  (me  ligament  from  the  unciform. 

The  jtalmar  ligaments  (fig.  92)  are  w<^aker  and  less  constant  than  the 
dorsal.  Then*  is  one  to  each  metacarpal  bone,  except  that  of  the  little 
flnger.  These  ligaments  may  be  obliipie  in  din^^tion  ;  and  a  band  may  be 
divided  between  two,  as  in  the  csiseof  the  ligament  attached  to  the  os  tn^ 
|»ezium  and  the  second  and  tliird  metacar{>als.  Sometimes  one  or  more 
may  Ik?  wanting. 

On  the  ulnar  side  of  the  metacarpal  bone  of  the  middle  digit  is  a  longt- 
tudimil  lateral  band,  which  is  attached  above  to  the  os  magnum  and  unci- 
forme, and  Im>1ow  to  the  rough  uhiar  side  of  the  base  of  the  ai)Ove  mentioned 
lK>ne.  Sometimes  this  hand  isolates  the  articulation  of  the  last  two  meta- 
carpals with  the  unciform  Ikmic  from  the  remaining  caqK)- metacarpal  Joint; 
but  more  frequently  it  is  divided  into  two  parts,  and  does  not  form  a  com- 
])lete  partition. 

This  band  nuiy  he  seen  hy  o]M'niiig  behind  the  articulation  between  the 
unciform  and  the  last  two  metacarpal  hones;  and  by  cutting  through  the 
tninsversi'  liganiciits  joining  the  third  and  fourth  meta<^ar|Milfl  so  a8  to 
allow  their  separation. 

Morenifnt,  Scan-ely  any  appreciable  antero-posterior  movement  exists 
in  the  articulations  of  the  bases  of  th<'  metacar]ial  lK)nes  of  the  fore  and 
middle  fingers;  hut  in  the  ring  and  litth;  fingers  the  motion  is  greater,  with 
slight  abduction  and  adduction. 

Dissection,  The  articulating  surfaces  of  the  bones  in  the  carpo-meta — 


id 
:fa 
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carpal  articulution  mar  be  eeen  by  cutting  ttirougli  the  rest  of  the  liga- 
menta  t>n  the  posterior  aspect  of  the  hand. 

Articular  Mur/aeei.  The  metacarpal  bone  of  the  fore  fin^r  presents  a 
boUowed  articular  surfuce,  which  reci^ives  the  prominence  of  Ihe  os  tra- 
pezoides,  and  articulates  laterally  with  the  oa  trajKzium  and  09  magnum. 
Tbe  middle  finger  metacarpal  articulates  with  the  os  magnum.  The 
melncarpal  bone  of  the  ring  Hnger  touches  the  unciform  bone  and  the  oi 
magnum.     And  the  little  linger  bone  is  oppofied  to  the  os  unciforme. 

Synovial  membranet.  Usually  two  synovial  membranes  are  interposed 
between  the  carpal  and  melac-arpal  bones,  viz.,  a  separate  one  for  the  bone 
of  the  thumb,  and  offhfUs  of  the  common  carpal  synovial  sac  (p.  299)  for 
the  others.  Sometimes  there  is  a  distinct  synovial  aacfor  the  articulation 
of  the  09  unciforme  with  the  two  inner  metacarpals. 

Inttroiteout  Ugainenlt.  The  interosseous  ligaments  between  the  bases 
of  the  metacarpal  bones  may  be  demonstrated  by  detaching  one  bone  from 
■noilier.  There  are  also  strung  Hbrous  pieces  between  all  the  carpal  bones 
in  the  second  row  ;  and  slight  ones  are  described  as  present  on  each  aide 
of  the  OB  semilunare  in  the  first  row. 

Diateetion.  For  the  examination  of  the  joint  between  the  head  of  the 
meiucaqial  bone  and  the  first  phalanx  of  the  finger,  it  will  be  requisite  to 
clear  away  the  tendons  and  the  tendinous  expansion  around  it.  A  lateral 
ligament  on  each  side,  and  an  anterior  thick  band  are  to  be  detined.  One 
of  the  joints  may  be  opened  to  see  the  articular  suriiices. 

The  itame  dissection  may  be  made  for  the  articulations  between  the  pha- 
hnf^es  of  the  finger. 

Union  of  Metacarpal  Bose  axd  First  Phalaxx  (fig.  9G).  In 
this  joint  the  convex  head  of  the  metacarpal  bone  ia  received  into  the 
g^etutid  fossa  of  the  phalanx,  and  the  two 
are  retained  in  contact  by  the  extensor  and  "'8-  ^^■ 

flexor  tendons,  and  by  the  following   ligo- 

The  IcUtrcd  ligament  (a)  is  the  9ame  on 
both  sides  of  the  joint.  Each  is  triangular 
ira  form  :  it  is  attached  by  its  upper  part  to 
tihe  tubercle  on  the  side  of  the  head  of  the 
xxi^tacarpal  bone,  and  l>eiow  it  is  inserted  inio 
clae  aide  of  the  phakinx  and  Ihe  anterior 
|i,^Bmcnt. 

The  anttrior  ligament  (b)  is  a  longitu- 
fJaiiAl  band,  which  is  fixed  firmly  to  the 
nb-a/anx,  but  loosely  to  the  metacarpal 
»*>Be.  It  is  fibro-cartilaginous  in  texture, 
^rm*^  iA  grooved  for  th^flexor  tendon :  to  its  sides  the  lateral  liganienta  are 
■■tta^lipd. 

*^<Dvering  the  upper  part  of  the  joint  is  the  extensor  tendon ;  this  takes 
*"^^_  (slace  of  a  dorsal  ligament,  and  sends  down  an  expansion  on  each  side 
^""'c^h  serves  a9  a  capsule  to  the  articulation.  The  synovial  membrane  of 
*"*^  Joint  is  a  simple  itac. 

,-      -**»  the  articulation  of  the  thumb  two  sesamoid  bones  are  connected  with 
^    (interior  ligament,  and   receive  moat  of  the  fibres  of   the  lateral  liga- 

j  -^^ovementt.  Motion  in  four  opposite  directions,  and  circumduction,  exist 

^  l^ese  condyloid  join  ta. 
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Extension  and  flexion.  The  phalanx  moves  backwards  in  extension^ 
as  to  give  an  angle  with  the  metacarpal  bone.  The  anterior  ligament  c 
the  flexor  tendons  are  stretched,  and  control  the  movement.  In  fleX] 
the  phalanx  glides  forwards  under  the  head  of  the  metacarpal  bone,  a 
leaves  this  exposed  to  form  the  knuckle  when  the  finger  is  shut.  T 
lateral  ligaments  and  the  extensor  tendon  are  put  on  the  stretch  as  tj 
joint  is  bent. 

Abduction  and  adduction  are  the  lateral  movements  of  the  finger  fro] 
or  towards  the  middle  line  of  the  hand.  The  lateral  ligament  of  the  side  < 
the  joint  which  is  convex  will  be  tightened,  and  the  otlier  will  be  reluxe* 

The  circumductory  motion  is  less  impeded  in  the  thumb,  and  in  the  foi 
and  little  Angers  than  in  the  others ;  and  in  the  thumb  it  allows  the  tun 
ing  of  the  last  phalanx  towards  the  other  digits  in  the  movement  of  opp 
sition. 

Union  op  the  Phalanges.  The  ligaments  of  the  first  joint  are  sini 
lar  to  those  in  the  metacarpo-phalangeal  articulation,  viz.,  two  lateral  ai 
an  anterior. 

The  lateral  ligaments  are  triangular  in  form.     Each  is  connected  by  * 
apex  to  the  side  of  the  phalanx  near  the  anterior  part ;  and  by  its  base 
the  contiguous  phalanx  and  the  anterior  ligament. 

The  anterior  ligament  has  tlie  same  mode  of  attachment  between  t 
extremities  of  the  bones  as  in  the  metacarpo-phalangeal  joint,  but  it  is  r 
so  strong ;  and  the  extensor  tendon  takes  tiie  place  of  a  posterior  band 
in  that  articulation. 

There  is  a  simple  synovial  membrane  present  in  the  joint. 

The  joint  of  the  second  with  the  last  phalanx  is  like  the  preceding 
the  number  and  disposition  of  its  ligaments ;  but  all  the  articular  ban 
are  much  less  strongly  marked. 

Articular  Surfaces.  The  anterior  end  of  each  phalanx  is  marked  by 
pulley-like  surface.  The  posterior  end  presents  a  transversely  hollow 
fossa,  and  is  provided  with  a  crest  which  fits  into  the  central  depression 
the  opposed  articular  surface. 

Movements.  The  two  interphalangeal  joints  can  be  bent  and  straigl 
ened  like  a  hinge. 

Flexion  and  extension.  In  fiexion,  the  farther  phalanx  moves  under  t 
nearer  in  each  joint,  and  the  motion  is  checked  by  the  lateral  ligamer 
and  the  extensor  tendon :  in  the  joint  between  the  middle  and  the  met 
carpal  phalanx  this  movement  is  most  extensive.  In  extension  the  farth 
phalanx  comes  into  a  straight  line  with  the  nearer  one  and  the  motion 
stopped  by  the  anterior  ligament  and  the  fiexor  tendons. 
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TABLE  OF  THE  CHIEF  ARTERIES  OF  THE  UPPER  LIMB. 

f  Superior  thoracic 

(   Hnvrular 
acromial  thoracic      .     .  <   inferior  arromial 

(   hameral  thoracic. 
lon(?  thoracic 

alar  thuracic 


r  1.  Axillary        ^l*'  "»"'««« 

artery.        ;   .„k-«-.»,i--  S  Dorsal  an ery      .     .< 

I    subscapular      ....  J   ^u^.^ular      '  < 


Infraara- 
pular 


2.  brachial 
artery. 


The  MobeUTianU 
con fci lined  in  the     j 
*- —    by.    ...     ^ 


3.  radial 
artery. 


4.  ulnar 
artery. 


external  mafflmary 
anterior  circumflex 
posterior  circumflex. 

To  coraco-brachialiH 
Huporior  profunda 
nntritioim 
inferior  profunda .    . 

anantomotic 

I 

(^  mnncular. 

f  Recurrent 
j   mnHcnlar 

luperflcial  volar 

pofttorior  carpal 

anterior  carpal 

metacarpal 


Munciilar  to  tricepn 
aii«i  Hiirooeus 
aiia«tomotic. 


^   MuMcular  to  tricepN 
'   \  anastomotic. 


< 


dorMil  of  the  thumb  of 
the  index  flii>;er 

princcpK  poUicin 

radialifl  iudicis 


deep  arch 


f 
1 


Reciirr-  nt 
pertoratiutf 
tutero«HC4tUH 
comuiuuicating. 


Anterior  reearrent 
posterior  recurrent 

interosseous      .    . 

muscular 


dorsal  of  the  hand,  or 
metacarpal .    .    . 


(  Nutri 
'     '  (  musci 


tritious 
uscalar. 


^  Recurrent 
(  muscular. 


anterior  carpal 


,  snperfldul  arch     .    . 


Dorsal  carpal 
metacarpal  or  inter- 
osseous. 


r  Communicating 
J    fuur  digital  branches 
I   cutaueitus 
i.  muscular. 
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TABLE  OP  THE  SPINAL  NERVES  OF  THE  UPPER  LIMB. 
-  Anterior  thoracic    .  \  l^^^J^""^*^ 


Brachial 

PLBXUsirives 
off  below  the 
clavicle     .    . 


subscapular   . 


circumflex  .    . 


nerve  of  Wrlsberg. 


iDternal  cutaneous 


■1 


Superior 

inferior 

long. 


Articular 
cutaneous 
to  teres  mioor 
to  deltoid. 


Small  cutaneous 
anterior  of  forearm 
posterior  of  forearm. 


mu9cnlo-cutaneous 


median 


ulnar, 


musculo-spiral 


To  coraco-brachialis 
biceps  and 
bracnialis  anticus 
cutaneous  external  of  forearm 
^  articular  to  carpus. 


To  pronator  teres 

to  muscles  of  forearm,  except  flexor 

ulnarut  and  part  of  profundus 
anterior  interonseons 
cutaneous  palmar 
to  muMclen  of  thumb  in  part 
five  digital  branches. 


Articular  to  elbow 

to  flexor  carpi  ulnaris 

to  flexor  profuodus  in  part 

cutaneous  branch  of  forearm  and 

palm 
dorsal  cutaneous  of  the  hand 

C  Communicating 
superflcial  palmar  division  .    .<     two  digital 

(     branches, 
deep  palmar  nerve. 


^  Internal  cutaneous 
to  triceps 
and  anconeus 
external  cutaneous 
to  supinator  and  extensor  radialis 
longus 


posterior  interosseous 


•I 


Muscular 
articular. 


radial 


^Gntaneons  of  back  ' 
thumb,  and  of  flr. 
fingers     ac 


two 
half 


th«  QOZk. 
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CHAPTER  lY. 

DISSECTION  OF  THE  THORAX. 


Section  I. 

CAVITY  OF  THE  THORAX. 

The  cavity  of  the  thorax  is  the  space  included  by  the  spinal  column, 
l^ie  sternum  and  ribs,  and  by  certain  muscles  in  the  intervals  of  the  bony 
frameiapork.  In  it  the  organs  of  respiration,  and  the  heart  with  its  great 
Vessels  are  lodged :  and  through  it  the  gullet,  and  some  vessels  and  nerves 
are  transmitted. 

Dimsection,  When  the  soft  i)arts  covering  in  front  the  bony  parietes  of 
the  iHorax  have  been  examined  and  taken  away,  the  cavity  is  to  be  opened 
br  removing  a  portion  of  the  anterior  boundary.     To  make  a  sufficient 
opening  in  the  thorax,  the  sternum  is  to  be  sawn  through  op])osite  the  in- 
terval between  the  first  two  ribs,  and  again  between  the  cartilages  of  the 
fifth   and  sixth  ribs.     After  detaching  the  lining  membrane  (pleura)  from 
the   inner  surface  of  the  chest,  the  student  is  to  cut  thmugh  the  true  ribs, 
except  the  first  and  seventh,*  as  far  back  ns  he  can  conveniently  reach. 
T'Jie    loose  stt^rnum  and  the  ribs  can  l)e  removed  by  <lividing  the  internal 
"J'MTtroary  vessels,  the  triangularis  sterni,  and  the  intercostal  muscles  in 
f  He   first  and  sixth  spaces.     The  bag  of  the  pleura,  and  the  cavity  with  its 
^^■^t^nts  will  be  now  ready  for  examination. 

Tlie  sternum  and  the  cartilages  of  the  ribs  will  be  required  hereafter  for 
^rt^i    clissection  of  the  ligaments. 

-^^€rm.  The  included  c«vity  is  irregularly  conical,  with  the  ap<»x  above 
*^^^^1.  the  base  down  ;  and  it  appears,  from  the  collapsed  state  of  the  lungs, 
*^^  t>e  only  partly  filled  by  the  contained  viscera,  but  during  life  the  whole 
^^^'^  "the  now  vacant  space  is  occupie<l  by  the  expanded  lungs.  On  a  hori- 
^*^*^tal  section  its  sha|)e  would  appear  somewhat  cordiform  ;  for  the  cavity 
^s*  "flattened  on  the  sides,  is  diminished  in  the  middle  line  by  the  prominent 
^I>ixial  column,  and  is  projected  backwards  on  each  side  of  the  spine. 

boundaries.    On  the  sides  are  the  ribs  with  their  intercostal  muscles  ; 
^'Tl'iiUt  in  front  is  the  sternum  ;  and  behind  is  the  spine. 

The  base  is  constructed  at  the  circumference  by  the  last  dorsal  vert(»bra 
Vrtf^Tiind,  by  the  end  of  the  stenuim  before,  an<l  by  the  ribs  on  the  side  ; 
'^v'HiUt  the  space  included  by  the  bones  is  closed  by  the  d'aphragm. 

The  base  is  widei  transversely  than  from  front  to  back,  and  is  convex 
to  lizards  the  chest ;  though  at  certain  spots  it  projects  more  than  at  others. 

'    The  student  must  he  mindful  to  Irave  those  ribs  uncut ;  tho  division  of  th«  m 
will  not  be  advantagooas  to  him,  and  will  injure  the  disaection  of  the  ntrck  aii.l 
abdomen. 
20 
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Thus  in  the  centre  it  is  lower  than  at  the  aides,  and  is  on  a  level  with  the 
base  of  tlie  xi])hoid  cartilage.  On  the  right  side  it  rises  to  a  level  with 
the  upper  border  of  the  fifth  rib  near  the  sternum  ;  and  on  the  left  to  the 
corresponding  part  of  the  upper  border  of  the  sixth  rib.^  From  the  lateral 
projections,  the  diaphragm  slopes  suddenly  towards  its  attachment  to  the 
ribs,  but  more  behind  than  before,  so  as  to  leave  a  narrow  interval  be- 
tween it  and  the  wall  of  the  chest.  The  level  of  this  attached  fmrt  will 
be  marked  by  an  oblique  line  over  the  side  of  the  chest  from  the  base  of 
the  xiphoid  curtilage  to  tlie  tenth  rib ;  but  it  differs  slightly  on  the  two 
sides,  being  rather  lower  on  the  left  (fig.  97). 

The  apex  of  the  space  is  continued  higher  than  the  osseous  boundary, 
and  reaches  into  the  root  of  the  neck.  Its  highest  point  is  not  in  the 
middle  line,  for  there  the  windpipe,  bloodvessels,  &c.,  lie ;  but  it  is  pro- 
longed on  each  side  for  an  inch  or  an  inch  and  a  half  above  the  first  rib, 
so  that  the  apex  may  be  siiid  to  be  bifid.  Each  point  projects  between 
the  scaleni  muscles,  and  under  the  subclavian  bloodvessels ;  and  in  the 
interval  between  them  lie  the  several  parts  passing  between  the  neck  and 
the  thorax. 

Dimensions.  The  extent  of  the  thoracic  cavity  does  not  correspond 
with  the  apparent  size  (externally ;  for  the  space  included  by  the  ribs  be- 
low is  occupied  by  the  abdominal  viscera,  and  the  cavity  reaches  above 
into  the  neck. 

In  conse(|uence  of  the  arched  condition  of  the  diaphragm^  the  depth  of 
the  space  varies  greatly  at  different  points.  At  the  centre,  where  the 
depth  is  least,  it  measures  about  seven  inches,  but  at  the  back  as  much 
again;  and  tlie  other  vertical  measurements  can  be  estimated  by  means  of 
the  data  given  of  the  level  of  the  base  on  the  wall  of  the  thorax. 

Alterations  in  capacity.  The  size  of  the  thoracic  cavity  is  constantly 
varying  during  life  with  the  condition  of  the  ribs  and  diaphragm  in 
breathing. 

The  horizontal  measurements  are  increased  in  inspiration,  when  the  ribs 
are  niised  and  separated  from  one  another;  and  are  diminished  in  expi- 
ration as  the  ribs  ap])roach  and  the  sternum  sinks. 

All  alteration  in  depth  is  due  to  the  condition  of  the  diaphragm  in  res* 
pinitioii ;  for  the  mui^cle  descends  when  air  is  taken  into  the  lungs,  in- 
creiisiiig  thus  the  cavity;  and  ascends  when  the  air  is  expelled  from  those 
orgiins,  so  as  to  restore  the  previous  size  of  the  space,  or  to  diminish  it  in 
violent  efforts.  lUit  the  movement  of  the  diaphragm  is  not  equal  through- 
out, and  some  parts  of  the  cavity  will  be  increased  more  than  others.  For 
instance,  the  central  tendinous  piece,  which  is  joined  to  the  heart-case, 
moves  but  slightly  ;  but  the  lateral,  bulging,  fleshy  valves  descend  freely, 
and  add  greatly  to  the  size  of  the  lateral  part  of  the  chest  by  their  separa- 
tion from  the  thoracic  ])ai'ietes. 

The  thoracic  cavity  may  he  diminished  by  the  diaphragm  being  pushed 
upwards  by  eiilargtMiieiit,  either  temporary  or  permanent,  of  the  viscei 
in  the  u])])er  part  of  the  abdomen  ;  or  by  the  existence  of  fluid  in  th< 
latter  cavity. 

'  This  is  tho  lu'lj^ht  in  the  dead  Ixviy.  The  level  to  which  it  may  reach  ii 
great  respiratory  ellorts  during  life  will  be  stated  with  the  account  of  the  Dia 
phragui. 
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THE   PLEURuE. 

The  plpurae  are  two  serous  membranes,  or  closed  sacs,  which  are  re- 
flected around  the  lungs  in  the  cavity  of  the  thorax.  One  occupies  the 
rij^ht,  and  the  other  the  left  half  of  the  cavity ;  they  approach  each  other 
along  the  middle  line  of  the  body,  forming  a  thoracic  partition  or  medias- 
tinum. 

£ach  pleura  is  conical  in  shape ;  its  apex  projects  into  the  neck  above 
the  first  rib  (fig.  97),  and  its  base  is  in  contact  with  the  diaphragm.  The 
oafer  surface  is  rough,  and  is  connected  to  the  lung  and  the  wall  of  the 
thorax  by  areolar  tissue,  but  the  inner  surface  is  smooth  and  secerning. 
Surrounding  the  lung,  and  lining  the  interior  of  one-half  of  the  chest,  the 
serous  membrane  consists  of  a  parietal  part — pleura  costiilis,  and  of  a  vis- 
ceral part — pleura  pulmonalis. 

There  are  some  differences  in  the  shape  and  extent  of  the  two  pleural 
"bags.  On  the  right  side  the  bag  is  wider  and  shorter  than  on  the  left ; 
^nd  on  the  latter  it  is  narrowed  by  the  projection  of  the  heart  to  that  side. 

The  continuity  of  the  bag  of  the  pleura  over  the  lung  and  the  wall  may 

traced  circularly  from  a  given  point  to  the  same,  in  the  following  man- 
— Supposing  the  membrane  to  be  followed  outwards  from  the  sternum, 
it  may  be  traced  on  the  wall  of  the  chest  as  far  as  the  spinal  column ; 
liere  it  is  directed  forwards  to  the  root  of  the  lung,  and  is  reflected  over 
t;he  viscus,  covering  its  surface,  and  connecting  together  its  different 
lobnles.  From  the  front  of  the  root  the  pleura  may  be  followed  over  the 
side  of  the  pericardium  to  the  sternum.  Below  the  root  the  pleura  gives 
vise  to  a  thin  fold,  the  lignmentum  latum  pulmonis^  which  intervenes  be- 
tween the  inner  surface  of  the  lung  and  the  side  of  the  pericardium. 

It*  the  serous  sac  be  traced  above  the  root  of  the  Itmg,  it  describes  a 
oircle  without  deflection  over  a  viscus. 

Jlie  mediastinum.  The  median  thoracic  partition,  or  the  mediastinum, 
10  formed  by  the  approximation  of  the  pleural  bags  along  the  middle  line, 
^nd  is  constructed  of  two  layers — one  being  derived  from  each  sac.  About 
midway  between  the  sternum  and  the  spine  the  contiguous  strata  of  the 
mediastinum  are  widely  separated  by  the  heart;  but  in  front  of,  and  be- 
hind the  heart  they  approach  near  each  other.  To  the  parts  before  and 
behind  that  viscus  the  terms  *' anterior  and  posterior  mediastina"  are 
sometimes  applied. 

The  part  in  front  of  the  heart  (anterior  mediastinum)  extends  from  the 
Ixack  of  the  sternum  to  the  i>ericardium.  B(*.hind  the  second  piece  of  the 
sternum  the  pleural  bags  touch  each  other,  but  above  and  below  that  spot 
^bey  are  separated  by  an  interval ;  so  that  the  space  between  them  (inter- 
pleural) is  narrowed  at  the  centre,  and  is  inclined  below  to  the  left  of  the 
xviiddle  line.  In  the  upper  part  of  the  space  are  the  remains  of  the  thymus 
^land,  and  the  origin  of  some  of  the  hyoid  and  thyroid  muscles ;  and  in 
'C'lie  lower  part  is  some  areolar  tissue,  together  with  the  triangularis  sterni 
xvi^^^le  of  the  left  side. 

The  part  behind  the  heart  (pasterior  mediastinum)  intervenes  between 
-ftfie  back  of  the  pericardium  with  the  roots  of  the  lungs,  and  the  spinal 
<?€>Iumn.  Its  lateral  boundaries  are  the  opposite  pleural  sacs,  which  are 
0^parated  here  by  a  larger  interpleural  interval  than  in  front  of  the  lieart. 
If  the  pleura  be  divided  behind  the  lung  on  the  right  side,  the  extent  of 
^^^    space  and  its  contents  will  appear :  in  it  are  contained  the  different 

1«8  on  the  front  of  the  spine,  viz.,  the  aorta,  the  vena  azygos,  the  thoracic 
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The  root  of  the,  lung  consists  of  the  vessels  entering  the  fissure  on 
inner  surface ;  and  as  these  are  bound  together  by  the  pleura  and 
areohir  tissue  tliey  form  a  foot-stalk,  which  fixes  the  lung  to  the  heart 
the  windpipe.     The  root  is  situate  at  the  inner  surface,  about  midway 
tween  tlie  base  and  apex,  and  about  a  third  of  the  breadth  from  the 
rior  border  of  the  lung. 

In  front  of  the  root  on  both  sides,  are  the  phrenic  and  the  anterior 
monary  nerves,  the  former  being  at  some  little  distance  from  it ;  and 
terior  to  the  right  root  is  the  descending  cava.  Behind  on  both  sidi^s^ 
the  posterior  pulmonic  plexus ;  and  on  the  left  side  there  is,  in  additi 
the  descending  aorta.  Above  on  the  right  side  is  the  vena  azygos ;  « 
on  the  left  side,  the  arch  of  the  aorta.  Below  each  root  is  the  fold 
pleura  called  ligamentum  latum  pulmonis. 

In  the  root  of  the  lung  are  collected  a  branch  of  the  pulmonary  arto 
two  pulmonary  veins,  and  a  division  of  the  air  tube  (bronchus);  sru 
nutritive  bronchial  arteries  and  veins,  and  some  nerves  and  lymphat-i 
The  large  vessels  and  the  air  tube  have  the  following  position  to  o 
another : — 

On  both  sides  the  bronchus  is  most  posterior,  the  pulmonary  veins  m 
anterior,  and  the  pulmonary  artery  between  the  other  two.  In  the  di 
tion  from  above  down  the  |>osition  on  the  right  side  is,  bronchu8,  pulm 
nary  artery,  and  pulmonary  veins ;  but  on  the  left  side  the  bronchus  a 
artery  have  changed  places,  consequently  the  relative  position  will  the 
be  artery,  bronchus,  and  veins.  This  difference  in  the  two  sides  may 
accounted  for  by  the  left  branch  of  the  air  tube  being  at  a  lower  lev 
than  the  right. 
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THE  PERICARDIUM. 

The  bag  containing  the  heart  is  named  the  pericardium.     It  is  situat 
in  the  middle  of  the  thorax,  in  the  interval  between  the  pleurae  of  oppositc^^* 
sides. 

Dissection,  Supposing  the  surface  of  the  pericardium  to  be  alread 
cleaned,  the  student  should  next  dissect  out  the  large  vessels  connecte 
with  the  heart,  and  the  nerves. 

The  large  artery  curving  to  the  left  above  the  heart  is  the  aorta,  which 
furnishes  three  trunks  to  the  head  and  the  upjKjr  limbs,  viz.,  innomina 
to  the  right,  next  left  common  carotid,  and  left  subclavian.     On  its  lefl 
side  lies  the  pulmonary  artery. 

Above  the  arch  of  the  aorta  a  large  venous  trunk,  left  innominate,, 
crosses  over  the  three  before  said  arteries,  and  ends  by  uniting  on  the  rights 
side  with  the  right  innominate  vein  in  the  upper  cava.     Several  smalLS  ^ 
veins,  which  may  be  mistaken  for  nerves,  ascend  over  the  aorta,  and  enter-* 
this  trunk.     Define  the  branches  of  this  vein,  and  especially  one  crossiuj 
the  aortic  arch  towards  the  left  side,  which  is  the  left  superior  intercostaLK 
vein. 

The  large  vein  by  the  side  of  the  aorta  which  enters  the  top  of  the  h 
is  the  upper  cava :    look  for  the  azygos  vein  opening  into  it  behind. 

Seek  the  following  nerves  of  the  left  side  which  cross  the  arch  of  the 
aorta : — The  nerve  most  to  the  left,  and  the  largest,  is  the  vagus ;  the 
next  largest  in  size  on  the  right  of  the  vagus  is  the  phrenic.     Between 
the  preceding  nerves,  and  close  to  the  coats  of  the  artery,  are  the 
following,  the  left  superficial  cardial  nerve  of  the  sympathetic,  and  th 
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pai-t  of  the  ciirtilagt)  of  the  fifth  rib.  Two  fissures  are  seen  in  the  border 
of  tlie  riglit  lung,  but  only  one  in  that  of  the  left.  The  posterior  border 
is  a9  long  again  as  the  anterior,  and  projects  inferiorly  between  the  lower 
ribft  and  the  diupliragm  ;  it  is  thick  and  verticul,  and  is  received  into  the 
hollow  by  the  side  of  the  spinal  column. 

7116  outer  surface  of  the  lung  is  convex,  and  is  in  contact  with  tbe  wall 
of  tlie  thorax  :  a  largo  cleft  divides  it  into  two  pieces  (lobes  of  the  lung), 
a,n<l  on  the  right  side  there  is  second  sranller  fissure.  The  inner  surface  is 
flnt  when  compared  with  the  outer  j  altogether  in  front  is  the  hollow  eor- 
rt^aponding  with  the  heart  and  its  large  vessels,  which  is  greatest  on  the 
left  lung;  and  behind  this,  hut  nearer  the  posterior  than  the  anterior 
border,  is  a  fissure  altout  three  inches  long,  hilum  pulmonit,  witich  receives 
tlie   vessels  Ibnning  the  root  of  the  lung. 

Fig.  97. 


Each  lung  is  divided  incompletely  into  two  parts  or  lobes  by  an  obIi(|ue 
flftiure,  which  liegins  near  the  apex,  and  ends  in  the  anterior  border  near 
Ihe  base :  from  the  form  of  the  lung  and  the  direction  of  the  fissure  the 
lower  lobe  is  necessarily  the  largest.  In  the  right  lung  a  second  horizontal 
lb»ure  is  directed  forwnnls  from  the  middle  of  Ihe  obli<|ue  one  to  the  ante- 
rior border,  and  cuts  olTa  nniall  triangular  piece  from  the  upper  lobe  :  this 
is  the  third  lobe  of  the  lung.  0>;casionally  there  imty  be  a  trace  of  the 
third  lobe  in  the  left  lung. 

Btisides  the  dilference  in  the  number  of  the  lobes,  the  right  lung  is  larger 
ind  heavier,  and  is  wider  and  more  liolloweil  out  at  the  baoc  than  the  left ; 
it  ia  also  shorter  by  an  inch.  The  increased  Ic-ngth  and  the  narrowness  of 
the  left  lung  are  due  to  the  absentre  of  a  large  projecting  hoily  like  the 
iiver  UDder  it,  and  to  the  direction  of  the  heart  to  the  left  side. 
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The  root  of  the  lung  consists  of  the  vessels  entering  the  fissure  on  the 
inner  surface ;  and  as  these  are  bound  together  bj  the  pleura  and  M>ine 
areolar  tissue  they  form  a  foot-stalk,  which  fixes  the  lung  to  the  heart  and 
the  windpipe.  The  root  is  situate  at  the  inner  surface,  about  midway  be- 
tween the  base  and  apex,  and  about  a  third  of  the  breadth  from  the  poste- 
rior border  of  the  lung. 

In  front  of  the  root  on  both  sides,  are  the  phrenic  and  the  anterior  puK 
monarj  nerves,  the  former  being  at  some  little  distance  from  it ;  and  an* 
terior  to  the  right  root  is  the  descending  cava.  Behind  on  both  sides,  is 
the  posterior  pulmonic  plexus ;  and  on  the  left  side  there  is,  in  addition, 
the  descending  aorta.  Above  on  the  right  side  is  the  vena  azygos  ;  and 
on  the  left  side,  the  arch  of  the  aorta.  Below  each  root  is  the  fold  of 
pleura  called  ligamentum  latum  pulmonis. 

In  the  root  of  the  lung  are  collected  a  branch  of  the  pulmonary  artery, 
two  pulmonary  veins,  and  a  division  of  the  air  tube  (bronchus) ;  snuill 
nutritive  bronchial  arteries  and  veins,  and  some  nerves  and  lymphatics. 
The  large  vessels  and  the  air  tube  have  the  following  position  to  one 
another : — 

On  both  sides  the  bronchus  is  most  posterior,  the  pulmonary  veins  most 
anterior,  and  the  pulmonary  artery  between  the  other  two.  In  the  direc- 
tion from  above  down  the  position  on  the  right  side  is,  bronchus,  pulmo- 
nary artery,  and  pulmonary  veins ;  but  on  the  left  side  the  bronchus  and 
artery  have  changed  places,  consequently  the  relative  position  will  there 
be  artery,  bronchus,  and  veins.  This  difference  in  the  two  sides  may  be 
accounted  for  by  the  left  branch  of  the  air  tube  being  at  a  lower  level 
than  the  right. 

THE  PERICARDIUM. 

The  bag  containing  the  heart  is  named  the  pericardium.  It  is  situate 
in  the  middle  of  the  thorax,  in  the  interval  between  the  pleurte  of  opposite 
sides. 

Dissection.  Supposing  the  surface  of  the  pericardium  to  be  already 
cleaned,  the  student  should  next  dissect  out  the  large  vessels  connect(Hl 
with  the  heart,  and  the  nerves. 

The  large  artery  curving  to  the  left  above  the  heart  is  the  aorta,  which 
furnishes  three  trunks  to  the  head  and  the  upper  limbs,  viz.,  innominate 
to  the  right,  next  left  common  carotid,  and  left  subclavian.  On  its  left 
side  lies  the  pulmonary  artery. 

Above  the  arch  of  the  aorta  a  large  venous  trunk,  left  innominate, 
crosses  over  the  three  before  said  arteries,  and  ends  by  uniting  on  the  right 
side  with  the  right  innominate  vein  in  the  upper  cava.  Several  small 
veins,  which  may  be  mistaken  for  nerves,  ascend  over  the  aorta,  and  enter 
this  trunk.  Define  the  branches  of  this  vein,  and  especially  one  crossing 
the  aortic  arch  towards  the  left  side,  which  is  the  left  superior  intercostal 
vein. 

The  large  vein  by  the  side  of  the  aorta  which  enters  the  top  of  the  heart 
is  the  upper  cava  :   look  for  the  azygos  vein  opening  into  it  biehind. 

Seek  the  following  nerves  of  the  left  side  which  cross  the  arch  of  the 
aorta : — The  nerve  most  to  the  left,  and  the  largest,  is  the  vagus ;  the 
next  largest  in  size  on  the  right  of  the  vagus  is  the  phrenic.  Between 
the  preceding  nerves,  and  close  to  the  coats  of  the  artery,  are  the  two 
following,  the  left  superficial  cardial  nerve  of  the  sympathetic,  and  the 
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cardiac  branch  of  the  left  vagus ;  of  the  two,  the  last  is  the  smaller,  and 
on  the  right  of  the  other. 

The  cardiac  nerves  from  the  left  vagus  and  sympathetic  are  to  be  pur- 
sued onwards  to  a  small  plexus  (superficial  cardiac)  in  the  concavity  of 
the  aorta.  An  offset  of  the  plexus  is  to  be  traced  downwards  between  the 
pulmonary  artery  and  the  aorta  towards  the  anterior  coronary  artery  of 
the  heart ;  and  another  prolongation  is  to  be  found  coming  forwards  from 
the  deep  cardiac  to  the  superficial  plexus :  this  dissection  is  difiicult,  and 
iRrill  require  care. 

When  the  pericardium  is  afterwards  opened  the  nerves  will  be  followed 
on  the  heart.  Oftentimes  these  small  nerves  are  destroyed  in  injecting 
t^e  body. 

The  pericardium  is  larger  than  the  viscus  it  contains.  Somewhat 
Qonical  in  form,  the  wider  part  of  the  bag  is  turned  towards  the 
€liaphragm,  and  the  narrower  part  upwards  to  the  large  vessels  of  the 
lieart. 

Occupying  the  interpleural  space,  it  is  situate  behind  the  sternum,  and 
projects  below  on  each  side  of  that  bone,  but  much  more  towards  the  left 
Chan  the  right  side.  Laterally  the  pericardium  is  covered  by  the  pleura, 
^md  the  phrenic  nerve  and  vessels  lie  in  contact  with  it.  Its  anterior  and 
posterior  surfaces  corres^iond  with  the  objects  in  the  interpleural  space ; 
^uid  on  the  anterior  asi)ect  the  bag  is  partly  covered  by  the  margin  of  the 
lungrs,  especially  the  left. 

The  heart-case  consists  of  a  fibrous  structure,  which  is  lined  internally 
\>y  a  serous  membrane. 

Thejibrous  part  surrounds  the  heart  entirely,  and  is  pierced  by  the  dif- 
f^erent  vessels  of  that  organ  :  it  gives  prolongations  around  the  vessels,  and 
t;he  strongest  of  these  sheaths  is  on  the  aorta.  Inferiorly  it  is  united  by 
^bres  to  the  central  tendon  of  the  diaphragm. 

This  membrane  is  thickest  at  the  upper  part,  and  is  formed  of  fibres 
crossing  in  difierent  directions,  many  being  longitudinal.  When  the  {leri- 
^sardium  has  been  cut  open,  the  serous  lining  will  be  discernible. 

The  serous  sac  lines  the  interior  of  the  fibrous  pericardium,  and  is  re- 
flcfcted  over  the  surface  of  the  heart.  Like  other  serous  membranes,  the 
arachnoid  for  example,  it  has  a  parietal  and  a  visceral  part.  After  lining 
the  interior  of  the  fibrous  case,  to  which  it  gives  the  shining  appearance, 
%he  membrane  is  conducted  to  the  surface  of  the  heart  by  the  different 
vessels.  As  it  is  reflected  on  the  aorta  and  the  pulmonary  artery  it  con- 
Cains  those  vess<>.ls  in  one  tube,  not  passing  between  their  contiguous  sur- 
faces ;  and  at  the  posterior  part  of  the  pericardium  it  forms  a  pouch 
%>etween  the  pulmonary  veins  of  opposite  sides. 

In  front  of  the  root  of  the  left  lung  the  serous  layer  forms  a  vertical 
1>and,  the  resiigial  fold  of  ike  pericardium  (Marshal),  which  includes  the 
vemains  of  the  left  innominate  vein  of  the  fcetus.  On  separating  the  [)ul- 
'SDonary  artery  and  bronchus,  the  band  will  be  better  seen. 

The  vessels  of  the  pericardium  are  derived  from  the  aorta,  the  internal 
mammary,  the  bronchial,  the  (esophageal,  and  the  phrenic  arteries. 

Nerves.  According  to  Luschka  the  pericardium  receives  nerves  from 
t;he  phrenic,  sympathetic,  and  right  vagus. 
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THE    HEART    AND    ITS    LARGE    VESSELS. 

The  heart  is  a  hollow  muscular  viscus,  and  is  the  agent  in  the  propul- 
sion of  the  blood  through  the  body.  Into  it,  as  the  centre  of  the  vascular 
system,  veins  enter ;  and  fn)m  it  the  arteries  issue. 

Form,  When  the  heart  is  distended,  its  form  is  conical,  but  it  is  rather 
flattened  from  before  backwards.  Its  surfaces  and  borders  have  the  fol- 
lowing differences  ;  the  anterior  surface  is  slightly  convex,  whilst  the  j)08- 
terior  is  nearly  flat :  the  left  border  is  thick  and  round,  but  the  right  is 
thin,  sharp,  and  less  firm. 

Size,  The  size  varies  greatly,  and  in  general  the  heart  of  the  woman 
is  smaller  than  that  of  tlie  man.  Its  average  weight  is  from  ten  to  twelve 
ounces  in  the  male,  and  from  eight  to  ten  in  the  female.  The  measure- 
ments may  be  said  to  be  about  four  inches  and  three-ijuarters  in  length, 
three  inches  and  a  half  in  width,  and  two  inches  tuid  a  half  in  thickness. 

Position  and  Direction.  The  heart  lies  beneath  the  lower  two-thirds 
of  the  sternum,  an.l  projects  on  each  side,  but  more  on  the  left  than  the 
right.  Its  axis  is  not  parallel  to,  but  is  inclined  obliquely  across  that  of 
the  body ;  and  its  position  is  almost  horizontal  with  the  base  directed 
backwanls  and  to  the  right,  and  the  a]>ex  forwards  and  to  the  left  side. 
The  left  margin  of  the  viscus  is  undermost,  whilst  the  right  is  foremost. 

In  consequence  of  the  direction  of  the  heart  in  the  thorax,  only  some 
))arts  can  be  near,  or  in  contact  with  the  |)arietes  :  thus  the  right  half  and 
the  apex  will  correspond  with  the  thoracic  wall,  though  mostly  with  lung 
intervening,  whilst  the  base  is  directed  away  from  the  sternum  and  the 
costal  cartilages :  and  the  left  half  will  be  undermost  and  deep  in  the 
cavity. 

Limits  (fi^,  98.)  The  limits  of  the  whole  heart  are  the  following: 
the  base  is  op{)osite  the  spinal  column,  and  corresponds  with  four  dorsal 
vertebra;  (oth  to  8th).  The  apex  strikes  the  wall  of  the  thorax  during 
life  just  below  the  fifth  rib,  near  the  junction  with  the  cartilage. 

The  up})er  limit  would  be  shown  by  a  line  across  the  sternum  on  a  level 
with  the  u])per  edge  of  the  thinl  costal  cartilage.     And   the  lower  limit 
would  be  marked  by  a  line  over  the  junction  of  the  sternum  with  the 
xiphoid  cartilage,  drawn  from  the  articulations  of  the  sixth  and  seventh       .^Ji 
cartilages  of  the  right  side  to  the  spot  where  the  apex  touches. 

Its  Ijiter.il  limits  an^  the  following.  On  the  right  it  projects  from  one 
to  one  inch  and  a  half  b(*vond  the  middle  line  of  the  sternum,  and  its  in- 
crejise  in  this  direction  is  constantly  varying  with  the  degree  of  distension 
of  the  right  half  of  the  heart.  On  the  left  side  the  ajK^x  projects  three 
inches  to  thrtfc  inchc^s  and  a  half  from  the  centre  of  the  breast  bone. 

Component  parts.     The  heart  is  a  double  organ,  and  is  made  up  of  two 
similar  halves.     In  each  half  ar(;  two  hollow  portions,  an  auricle  and 
ventricle  ;  these  on   the  same  side  communicate,  and  are  provided  wil 
vessels  for  the  en  I  ranee  and  exit  of  the  blood.     On  the  surfwe  are  groovesEa^ 
indicatory  of  this  composition.     Thus,  passing  circularly  round  the  heart.  ^M 
nearer  the  bjise  than  the  apex,  is  a  groove  which  cuts  otl' the  thin  auriculav. 
from  the  fleshy  ventricular  |)art.     A  longitudinal  sulcus  on  each  surfaet^^- 
marks  the  situation  of  a  median  partition  between  the  ventricles  :  this  sul-  M^  ■»'- 
cus  doi's  not  oecupy  the  mid  space  thither  on  the  anterior  or  the  posterior -^c^or 
as|H»ct,  but  it  is  nearer  the  h;ft  border  of  the  heart  in  front,  and  the  righ^r.^R< 
bonier  behind  ;  so  that  most  of  the  anterior  surface  is  formed  by  the  righlV     tf 
and  the  greater  part  of  the  posterior  surface  by  the  lei't  ventricle. 


> 


COMPOSITION    OF    HKABT.  813 

Tlie  anriclet  are  two  (right  «nd  left)  and  receive  their  nppellntion  from 
iHe  resemblitnce  of  the  appendices  to  the  dojt's  carx :  Ihty  are  placed  so 
deeply  nt  the  bn»e  of  the  heart,  that  only  the  lip  of  tlie  right  one  conitiB 
fflrivArdB  to  tlie  sternum.     The  auricles  are  roueh  thinner  ihan  the  veu- 
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The  ventricle*  reach  unequal  distances  on  the  two  aKpii^cts  of  the  heart : 
^hu8  the  right  one  forni»  the  thin  right  border  and  the  greater  part  of  the 
^^nlerior  surface;  hut  the  left  enters  alone  into  the  apex,  and  constructa 
■*he  left  border,  and  moat  of  the  posterior  surface  of  the  heart. 

DiMMeetion.  Before  opening  the  heart  the  coronaiy  arteries  are  to  be  dis- 
sected on  the  surface,  with  the  small  nerves  and  veins  that  accompany 
Vhem.  The  two  arteries  np|K-ar  on  the  sides  of  the  pulmonary  ai^ery,  and 
occupy  the  grooves  on  the  surface  of  the  lieart,  where  they  are  surrounded 
\j  fat :  one  branches  over  the  right,  and  the  other  over  the  left  side.  With 
the  anterior  artery  is  a  plexus  of  nerves,  which  is  to  he  followed  upwards 
to  the  superficial  cardiac  plexus;  and  with  the  remaining  artery  another 
plexus  is  to  be  eouglit. 

In  the  groove  at  the  back  of  the  heart  between  the  auricles  and  ven- 
trifJes,  the  student  will  find  the  large  coronary  vein,  and  the  dilated  coro- 
nary sinus  in  which  it  ends  on  the  ri^fht :  the  last  should  be  defined  and 
followed  lo  its  ending  in  the  rif^lit  auricle. 

The  coronary  arterirt  are  two  small  vessels  which  are  so  named  from 
their  course  around  the  heart :  they  are  the  first  branches  nf  the  aorta. 
One  is  distributed  mostly  un  the  right,  and  theotlicr  on  the  lel'l  sideof  tiie 
liesrt. 
'  The  rit/ht  coronary  branch  appears  on  the  right  side  of  the  pulmonary 
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artery,  and  is  directed  onwards  in  the  depression  between  the  right  auricle 
and  ventricle  to  end  in  tlie  left  half  of  the  heart  on  the  posterior  aspect. 
In  its  course  branches  are  distributed  upwards  and  downwards  to  the  right 
half  of  the  viscus.  Two  of  these  are  of  larger  size  than  the  rest :  one  Vuns 
on  the  anterior  aspect  of  the  right  ventricle  towards  the  free  margin  ;  the 
other  descends  on  the  back  of  the  heart  towards  the  apex,  along  the  septum 
between  the  ventricles. 

The  left  coronary  branch  is  inclined  behind  the  pulmonary  artery  to  the 
left  side  of  that  vessel,  and  in  the  groove  between  the  left  auricle  and  ven- 
tricle to  the  back  of  the^ime  side  of  the  heart.  Like  the  preceding  artery, 
it  furnishes  offsets  to  the  substance  of  the  auricle  and  ventricle  of  its  side : 
the  largest  of  these  descends  in  the  anterior  sulcus  over  the  septum  ven- 
tricuiorum  towards  the  a[)ex. 

The  veins  of  the  substance  of  the  heart  (cardiac)  are  not  the  same  in 
number,  nor  have  they  the  same  arrangement  as  the  arteries.  There  may 
be  said  to  be  three  sets,  but  for  the  most  part  they  are  collected  into  one 
large  trunk,  the  coronary  sinus,  which  o|)ens  into  the  right  auricle. 

The  coronary  sinus  (fig.  99,  *)  will  be  seen  on  raising  the  heart  to  be 
placed  in  the  sulcus  between  the  lefY  auricle  and  ventricle.  About  an  inch 
usually  in  extent,  it  is  joined  at  the  one  end  by  the  great  coronary  vein  (*) ; 
and  at  the  other  it  opens  into  the  right  auricle.  It  is  crossed  by  the  mus- 
cular fibres  of  the  hjft  auricle.  Inferiorly  and  at  its  right  end  it  receives 
some  branches  from  the  biw',k  of  the  ventricles  ('  and  t) ;  and  nearly  at 
its  left  extremity  another  vein  (*), — the  oblique  vein  (Marshall),  which 
ascends  along  the  back  of  tlie  left  auricle. 

On  slitting  the  sinus  witli  a  scissors  the  openings  of  its  different  veins 
will  be  s(?en  to  be  guarded  with  valves,  with  the  exception  of  the  oblique 
vein  ;  and  at  its  riglit  end  is  the  large  Thebesian  valve  of  the  right  auricle. 

The  great  cardiac  or  coronary  t^ein  begins  in  front  near  the  a|)exof  the 
heart,  in  the  substance  of  the  ventricles.  The  vessel  turns  to  the  posterior 
surface  in  the  sulcus  between  the  left  auricle  and  ventricle,  and  opens  into 
the  coronary  sinus  (tig.  99,  *).  It  receives  collateral  branches  in  its  course, 
and  its  ending  in  the  sinus  is  marked  by  two  valves. 

Anterior  and  posterior  cardiac  veins.  Some  small  veins  on  the  ante-  —  «. 
rior  part  of  the  right  ventricle  o|)en  sepanitely,  by  one  or  more  trunks,  ^.  43, 
into  the  lower  part  of  tlie  riglit  auricle.  Similar  small  veins  exist  over  TWi^sr 
the  back  of  the  ventricles;  and  one,  larger  than  the  rest,  lies  over  the  ^^^ne 
septum  ventriculorum  :  they  enter  the  coronary  sinus  by  separate  vaived 
openings. 

Smallest  cardiac,  A  third  set  of  veins  (venw  minima;)  lie  in  the  sub- 
stance of  the  heart,  and  are  noticed  in  the  description  of  the  right  auricle. 

Cardiac  nerves.  The  nerves  for  the  supply  of  the  heart  are  derived  froi 
a  large  plexus  (cardiac)  around  the  root.s  of  the  aorta,  and  pulmonary  artery.. 
Part  of  this  plexus  is  superficial  to  the  pulmonary  artery,  and  part  beneath; 
and  an  offset  is  sent  from  eiicli  with  a  coronary  artery.     Only  the  superfi- 
cial imrt  of  th(?  plexus  can  now  be  seen. 

The  superficial  cardiac  plexus  is  placed  below  the  arch  of  the  ao: 
and  by  the  side  of  the  ductus  arteriosus.     The  nerves  joining  it  are  tht^  .^ne 
left  8U|)erficial  cardiac  of  the  sympathetic,  the  lower  cardiac  of  the 
vagus  (p.  3*31),  and  a  considerable  bundle  from  the  deep  cardiac  plexu 
A  small  ganglion  is  somt^timf^s  seen  in  the  plexus.     Inferiorly  it  sends  ofl 
nerves  on  the  right  coronary  arti*ry  to  the  heart.     A  few  filaments  passer 
the  left  division  of  the  pulmonary  artery  to  the  left  lung. 


» 
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"fba  riffht  coronary  nerves  piua  from  the  plexus  to  the  riglit  coronary 
^^■teiy,  and  receive  near  the  heart  a  communicating  offset  from  the  deep 
^^rdM  plexiu. 

1^  /efi  coronary  nmreM  Are  derived,  as  will  lie  nuboequently  seen  from 
the  deep  cardiac  plexus,  and  accompany  the  left  coronary  artery  to  the 

j4t  first  the  nerves  surround  the  arteries,  but  they  soon  leave  the  vessels, 
juid  becoming  smaller  by  subdivision,  are  lost  in  the  muscular  substance  of 
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"t-lBe  ventricles.  On  and  in  the  substance  of  the  hoart  the  nerves  are  marked 
'L»y   small  ganglia. 

The  CAVITIES  OP  THE  HEAKT  may  be  examined  in  the  onler  in  whit-h 
*•'«  current  of  the  blood  {wiiseH  through  them,  vij;.,  right  auricle  uiid  ven- 
•■^de,  and  left  auricle  and  ventricle. 

J^iiieetioH.  In  the  examination  of  its  cavities  the  heart  is  not  to  lie  re- 
■kioved  from  the  body.  Toojien  the  ri(;ht  auricle,  an  incision  may  lie  made 
■  ti  it  near  the  right  or  free  border,  anil  from  the  su|«rior  cava  nearly  to  the 
^oferior  cava;  from  the  centre  of  that  ineiiiion  the  knife  is  to  be  carried 
^ct-oiiis  the  anterior  wall  to  the  nuricula.  Ity  meauH  of  those  ruts  an  o|i(>n- 
xn^  will  be  miule  of  sufficient  siise  ;  and  on  removing  the  i^ingiilated  blond, 
•»1«J  niitiing  the  fli^w  with  hooks  or  pieces  of  string,  the  cavity  may  bt^  ex- 

Tfie  CAViTT  OF  TriE  rioiit  AUitid.K  (fig.  100)  is  of  an  irregnhirform,' 
rtxku;^  when  seen  from  the  right  side,  with  the  fla|«  held  up,  ii  hiu<  some. 
*"h«fct  the  appearance  of  a  cone,  with  the  liase  to  the  right  and  the  a|iex 
»e]ovT  and  to  the  lefi. 

'X'lie  biut  or  wider  part  of  the  cavity  is  turned  towards  the  right  side. 
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'«  direction  18  forwards.     The  inferior  cavii  (b) 
•  vrtvity  near  tlie  septum,  and  is  dirt»cted  back- 
•/).     TJie  aiiriculo-ventriciilnr  opening  (e)  is  the 
1 1-  at  the  lowest  jmrt  of  the  cavity.     Bt»tween  iliis 
•  ■<1  the  o[)ening  of  the  coronary  sinus  (e)  which  is 
k«*y-quill. 
=  -,  except  the  8ui>enor  cava,  have  some  kind  of  valve. 
Mir  cava  is  a  thin  fold  of  the  lining  membrane  of  the 
:iian  valve,  which  is  only  a  remnant  of  a  much  larger 
rus.     This  valve  in  its  fK^rfect  state  is  semilunar  in  form, 
:iuirgin  attached  to  the  anterior  wall  of  the  vein,  and  the 
•'  cavity  of  the  auricle.     It  is  wider  than  the  vein  o{K*ning, 
'•s  are  din*cte<l  forward  and  backwards  :  its  free  margin  is 
.ir.     The  a|K»rtun*  of  the  coronary  sinus  is  cIowhI  by  a  thin 
.ining  membrane — valve  of  Thebesius.     The  auriculo-ventricu- 
.'  will  be  seen,  in  examining  the  right  ventricle,  to  be  provided 
•  i*s,  which  prevent  blood  running  back  into  the  auricular  cavity. 
lO  adult  there  is  but  one  current  of  blood  in  the  right  auricle  towards 
utricle.     Hut  in  the  f<i:tus  there  an*  two  streams  in  the  cavity  :  one 
•re,  and  the  other  of  impure  blood,  which  cn>ss  one  another  in  early 
'  •  but  become  more  commingled  as  birth  approaches.     I'he  placental  or 
j'UPe  blood  entering  by  the  inferior  cava,  is  din^cted  by  the  Eustachian 
vaJve  chiefly  into  the  left  auricle,  thnnigh  the  foramen  ovale  in  the  sep- 
tum ;  whilst  the  current  of  systemic  or  impure  blootl,  coming  in  by  the 
superior  cava,  flows  downwards  in  fmnt  of  the  other  to  the  right  ventricle. 
_  -^liiectton.     To  see  the  cavity  of  the  right  ventricle,  the  student  should 
pierce  it  with  the  8cal|)el  below  the  opening  from  the  auricle,  and  cut  out 
inferiorly  near  the  apex  of  the  heart  without  injuring  the  septum  ventricu- 
'■^rum.     A  flap  is  thus  formed,  like  the  letter  V,of  the  anterior  part  of  the 
^'**ntricle.     In  the  examination  of  the  cavity  of  the  right  ventricir,  both 
^"*5  flap  and  the  apex  of  the  heart  should  be  niised  with  hooks  or  siring, 
*^  that  the  sfvace  may  be  looked  into  from  below. 

The  CAVITY  OF  THE  RIOHT  VKNTRioi.K  (flg.  100)  is  triangular  in  form, 
^>^c]  has  the  base  turned  upwards  to  the  auricle  of  the  same  side.  On  a 
^**08S  section  the  cavity  would  appear  semilunar  in  shape,  with  tin*  svyy- 
*um  between  the  ventricles  convex  towards  the  cavitv. 

The  apex  of  the  cavity  it^iches  the  right  bord(>r  of  the  In^art  at  a  short 
^i^tance  from  the  tip.  The  base  of  the  ventricle  is  sh>pe<l,  and  is  p<»rfo- 
by  two  apertures;  one  of  these,  on  the  right,  leading  into  the  auri- 
S  is  the  right  auriculo-ventricular  o|>ening  (c)  ;  the  otiier  (»n  \\\r  hM't, 
^»Jd  much  higher,  is  the  mouth  of  the  i)ulm(>nary  artery  {(/),  The  part  of 
t^^lie  cavity  communicating  with  the  pulmonary  artery  is  funnel-shaped, 
Aid  is  named  infundibulum  or  conus  arteriosus. 

T*Le  anterior  walL  or  the  loose  ])art  of  the  ventricle,  is  com|)anitiv(*ly 
^hin«  and  forms  most  of  the  anterior  surface  of  the  ventricular  portion  <»(' 
^he  lieart.  The  posterior  trail  correspon<l«  with  the  septum  between  the 
^"d^trricles,  and  is  much  thicker. 

^•er  the  greater  part  of  the  cavity  the  surface  is  irregular,  and  is  marked 
projecting  fleshy  bands  of  muscular  fibres,  the  coinrnnce  caniefB ;  but 
1«?j*wthe  aperture  of  the  pulmonary  artery  the  wall  becomes  smooth.  The 
fl^?49iliy  columns  are  of  various  sizes,  and  of  three  diflTen-nt  kin<ls.  Some 
'iV>imi  merely  a  prominence  in  the  ventricle,  as  on  the  septum.  Others  are 
si^tsftcbed  at  each  end,  but  free  in  the  middle  (trabeculic  carm^e).     And  a 
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and  its  extremities  are  the  openings  of  the  superior  and  infe 
Between  those  vessels  the  cavity  projects  a  little,  and  present 
elevation  in  some  bodies  (tubercle  of  Lower).     The  apex  is 
downwards  towards  the  junction  of  the  auricle  with  the  ventric 
it  is  the  opening  into  the  right  ventricular  cavity. 

The  anterior  wall  is  thin  and  loose.  Near  it«  upper  j)art  is  a 
leading  into  the  pouch  of  the  appendix  or  auricula  (//),  which  ' 
the  tip  of  the  little  finger.  Around  and  in  the  interior  of  the 
are  fleshy  bands,  named  musculi  pectinati,  which  run  mostly  i 
verse  direction,  and  form  a  network  that  contrasts  with  the  gener 
ness  of  the  auricle. 


Fig.  100. 


flf.  Urper  cara. 
2l  Lower  cava. 

c.  Right  aariculo-TeDtiicalar  o 

d.  FoHsa  ovalis. 

e.  Opening  of  the  coronarj  ilni 
/.  Foramf  na  Thebeoii,  the  open 
g.  Apertnre  of  the  pulmonary 
h.  Aaricular  appendix. 


DiAOBAM  OF  THK  TWO  CaVITIKS  OF  THE  BIGHT  BIDS  OP  THB  HBART. 

The  posterior  wall  corresponds  for  the  most  part  with  the  s< 
tween  the  auricles,  in  consequence  of  the  position  of  the  hear 
close  to  the  inferior  cava,  is  a  large  oval  depression,,  the  fossa  < 
which  is  the  remains  of  an  opening  between  the  auricles  in  the  f< 
feriorly  it  merges  into  the  lower  cava.  A  thin  semi-transparent 
forms  the  bottom  of  the  fossa ;  and  there  is  oftentimes  a  sma 
a|)erture  at  its  upper  part.  Around  the  uppc^r  three-fourths  of  tl 
is  an  elevated  band  of  muscular  fibre,  called  annulus  seu  isthiti 
senii,  which  is  most  prominent  above  and  on  the  left  side,  and 
subsides  inferiorly. 

Altogether  at  the  lower  part  of  the  posterior  wall  is  the  apert 
coronary  sinus  (e).  Other  small  apertures  are  scattered  over  thi 
some  lead  only  into  depressions  ;  but  others  are  the  mouths  of  v< 
substance  of  the  he^rt  (venae  cordis  minimae),  and  are  named 
Thebesii  (/). 

The  chief  apertures  in  the  auricle  are  those  of  the  two  cavie. 
sinus,  and  ventricle.     The  opening  of  the  superior  cava  (a),  is  in 
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Afi^  top  of  the  auricle,  and  its  direction  is  forwards.     The  inferior  cava  (b) 

j^ters  the  back  fmrt  of  the  cavity  near  the  septum,  and  is  directed  huck- 

-^nT^  *^  ^^^  fossa  ovalis  (d).     The  auriculo-ventriculur  opening  (e)  is  the 

j^fgest  of  all,  and  is  situate  at  the  lowest  imrtof  the  cavity.     Between  tliis 

^od  the  septum  is  placed  the  opening  of  the  coronary  sinus  (e)  wliich  is 

i^bout  as  large  as  a  turkey ^ui II. 

^1  the  large  vessels,  except  the  superior  cava,  have  some  kind  of  valve. 
In  fTOiii  of  the  inferior  cava  is  a  thin  fold  of  the  lining  membrane  of  the 
cavityi  the  Eustachian  valve,  which  is  only  a  remnant  of  a  much  larger 
structure  in  the  foetus.  This  valve  in  its  perfect  state  is  semilunar  in  form, 
with  Its  convex  margin  attached  to  the  anterior  wall  of  the  vein,  and  the 
other  free  in  the  cavity  of  the  auricle.  It  is  wider  than  the  vein  o|)ening, 
^d  its  surfaces  are  directed  forward  and  backwards  :  its  free  margin  is 
often  reticular.  The  aperture  of  the  coronary  sinus  is  closed  by  a  thin 
fold  of  the  lining  membrane — valve  of  Thebesius.  The  auriculo-ventrieu- 
lar  opening  will  be  seen,  in  examining  the  right  ventricle,  to  be  provided 
with  Talves,  which  prevent  blood  running  back  into  the  auricular  cavity. 

In  the  adult  there  is  but  one  current  of  blood  in  the  right  auricle  towards 
the  ventricle.     But  in  the  foetus  there  are  two  streams  in  the  cavity :  one 
of  pure,  and  the  other  of  impure  blood,  which  cross  one  another  in  early 
life,  but  become  more  commingled  as  birth  approaches.     I'he  placental  or 
pure  blood  entering  by  the  inferior  cava,  is  directed  by  the  Eustachian 
valve  chiefly  into  the  left  auricle,  through  the  foramen  ovale  in  the  sep- 
tum ;  whilst  the  current  of  systemic  or  impure  blood,  coming  in  by  the 
superior  cava,  flows  downwards  in  fn)nt  of  the  other  to  the  right  ventricle. 
JJisiection.     To  see  the  cavity  of  the  right  ventricle,  the  student  should 
pierce  it  with  the  scal|>el  below  the  opening  from  the  auricle,  and  cut  out 
interiorly  near  the  apex  of  the  heart  without  injuring  the  peptuni  vcntricu- 
loriim.     A  flap  is  thus  formed,  like  the  letter  V,  of  tiie  anterior  part  of  the 
ventricle.     In  the  examination  of  the  cavity  of  the  right  ventricle,  both 
the  flap  and  the  H\}ex  of  the  heart  should  be  raised  with  hooks  or  string, 
so  that  the  s|>ace  may  be  looked  into  from  below. 

The  CAVITY  OF  THE  RIGHT  VENTRICLE  (fig.  100)  is  triangular  in  form, 
and  has  the  base  turned  upwards  to  the  auricle  of  the  same  side.  On  a 
cro«8  section  the  cavity  would  ap|}ear  semilunar  in  shape,  with  the  sep- 
tum between  the  ventricles  convex  towards  the  cavity. 

The  apex  of  the  cavity  reaches  the  right  border  of  the  heart  at  a  short 
«ii»tance  from  the  tip.  The  base  of  the  ventricle  is  sloped,  and  is  p<*rfo- 
itited  by  two  apertures;  one  of  these,  on  the  right,  leading  into  the  auri- 
clff,  is  the  right  auriculo-ventricular  o|)ening  (r)  ;  the  other  on  tin*  h'ft, 
and  much  higher,  is  the  mouth  of  the  pulmonary  artery  (^).  The  part  of 
tli«»  cavity  communicating  with  the  pulmonary  artery  is  funnel-shaped, 
and   is  named  infundibulum  or  conus  arteriosus. 

Tlie  anterior  walh  or  the  loose  part  of  the  ventricle,  is  comparatively 
'^iin,  and  forms  most  of  the  anterior  surface  of  the  ventricular  portion  of 
'H^  heart.  The  posterior  wall  corresponds  with  the  septum  between  the 
tricles,  and  is  much  thicker. 

!>ver  the  greater  part  of  the  cavity  the  surface  is  irregular,  and  is  marked 

projecting  fleshy  bands  of  muscular  fibres,  the  colnmnce  carnece ;  but 

T  the  a|>erture  of  the  pulmonary  artery  the  wall  becomes  smooth.     The 

^liy  columns  are  of  various  sizes,  and  of  three  diflTerent  kinds.     Some 

Kn  merely  a  prominence  in  the  ventricle,  as  on  the  septum.     Others  are 

iBched  at  each  end,  but  free  in  the  middle  (trabeculai  carnea*).     And  a 


316 


DISSECTION    OP   THE   THORAX. 


and  Its  extremities  are  the  openings  of  the  superior  and  inferior  cavae. 
Between  those  vessels  the  cavity  projects  a  little,  and  presents  a  slight 
elevation  in  some  bodies  (tubercle  of  Lower).     The  apex  is  prolonged 
downwards  towards  the  junction  of  the  auricle  with  the  ventricle,  and  ii 
it  is  the  opening  into  the  right  ventricular  cavity. 

The  anterior  wall  is  thin  and  loose.     Near  its  up|)er  |>art  is  an  opening 
leading  into  the  pouch  of  the  ap|>endix  or  auricula  (//),  which  will  ailmi^^ 
the  tip  of  the  little  finger.     Around  and  in  the  interior  of  the  ap|>endii  ^ 
are  fleshy  bands,  named  musculi  pectinati,  which  run  mostly  in  a  trans^^ 
verse  direction,  and  form  a  network  that  contrasts  with  the  general  smootlt-^ 
ness  of  the  auricle. 


Fig.  100. 


a.  Upper  eara. 
2l  Lower  eava. 

c.  Right  auricala>TeDtrioa1ar  openlag. 

d.  FoMa  oTalli. 

e.  Opening  of  tlie  coronarj  sinna. 

/.  ForaminaThebeiiii,  theopeniugn  or< 
g.  Apertnre  of  tlie  pnimonary  artery. 
h.  Anrienlar  appendix.  ' 


DiAOBAM  OF  THK  TWO  CaTITIBS  OF  THB  BIOHT  tlDB  OP  THB  HBABT. 

The  posterior  wall  corresponds  for  the  most  part  with  the  septu 
tween  the  auricles,  in  consequence  of  the  position  of  the  heart, 
close  to  the  inferior  cava,  is  a  large  oval  depression ^  the  fossa  ovalie 
which  is  the  remains  of  an  opening  between  the  auricles  in  the  foetus, 
feriorly  it  merges  into  the  lower  cava.     A  thin  semi-transparent  stnm 
forms  the  l>ottom  of  the  fossa ;  and  there  is  oftentimes  a  small  ob 
ai)crture  at  its  up[>er  part.     Around  the  upper  three-fourths  of  that  h 
is  an  elevated  Imnd  of  muscular  fibre,  called  annulu$  entxx  i$thmu$  V 
senii,  wliich  is  most  prominent  above  and  on  the  left  side,  and  grac3i 
subsides  inferiorly. 

Altogether  at  the  lower  part  of  the  posterior  wall  is  the  aperture  o 
coronary  sinus  («).     Other  small  apertures  are  scattered  over  this  surf 
some  lend  only  into  depressions  ;  but  others  are  the  mouths  of  veins  ol 
substance  of  the  heart  (venae  cordis  minimae),  and  are  named  forai 
Thebesii  (/'). 

The  chief  apertures  in  the  auricle  are  those  of  the  two  cavte,  coro 
sinus,  and  ventricle.     The  opening  of  the  superior  cava  (a),  is  in  the  i 
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Atid  top  of  the  auricle,  and  its  direction  is  forwards.  The  inferior  cnvn  (b) 
enters  the  back  part  of  the  cavity  near  the  septum,  and  is  directed  back- 
^^nxds  to  the  fossa  ovalis  (d).  The  auriculo-ventricular  opening  (e)  is  tlie 
l^i-gtfst  of  all,  and  is  situate  at  the  lowest  (mrtof  the  cavity.  Between  tliis 
A,n<i  ^^®  septum  is  placed  the  opening  of  the  coronary  sinus  (tf)  which  is 
^bout  as  large  as  a  turkey^uill. 

^11  the  large  vessels,  except  the  superior  cava,  have  some  kind  of  valve. 
In  front  of  the  inferior  cava  is  a  thin  fold  of  the  lining  membrane  of  the 
^-avity»  the  Eustachian  valve,  which  is  only  a  remnant  of  a  mucii  larger 
If^cture  in  the  foetus.  This  valve  in  its  perfect  state  is  semilunar  in  form, 
•v^ith  Its  convex  margin  attached  to  the  anterior  wall  of  the  vein,  and  the 
oilier  free  in  the  cavity  of  the  auricle.  It  is  wider  tluin  the  vein  ofiening, 
^jid.  its  surfaces  are  directed  forward  and  backwards  :  its  free  margin  is 
oft^**  reticular.  The  aperture  of  the  coronary  sinus  is  closed  by  a  thin 
fol<i  ^^  ^^®  lining  membrane — valve  of  Thebesius.  The  auriculu-ventricu- 
j^P  ofxining  will  be  seen,  in  examining  the  riglit  ventricle,  to  be  provide<l 
•^itli  valves,  which  prevent  blood  running  back  into  the  auricular  cavity. 

Jn  the  adult  tliere  is  but  one  current  of  blood  in  the  rigiit  auricle  towards 

^li^  ventricle.     But  in  the  fictus  there  are  two  streams  in  the  cavity  :  one 

^f  pure,  and  the  other  of  impure  blood,  which  cross  one  another  in  early 

llfVf .  but  become  more  commingled  as  birth  approaches.     The  placental  or 

pur^  blood  entering  by  the  inferior  cava,  is  directed  by  the  Eustachian 

va.l'^'^  chiefly  into  the  left  auricle,  through  the  foramen  ovale  in  the  sep- 

tuin  ;  whilst  the  current  of  systemic  or  impure  blood,  coming  in  by  the 

superior  cava,  flows  downwards  in  fn)nt  of  the  other  to  the  right  ventricle. 

jDissection.     To  see  the  cavity  of  the  right  ventricle,  the  student  should 

picsrce  it  with  the  scalpel  below  the  opening  from  the  auricle,  and  cut  out 

infVfrioriy  near  the  apex  of  the  heart  without  injuring  the  septum  venfricu- 

lonim.     A  flap  is  thus  formed,  like  the  letter  V,of  tlie  anterior  part  of  the 

ventricle.     In  the  examination  of  the  cavity  of  the  right  ventrich',  both 

the  flap  and  the  apex  of  the  heart  should  be  niise<l  with  hooks  or  string, 

so  that  the  S{*ace  may  be  looked  into  from  below. 

The  CAVITY  OF  THE  RIGHT  VKXTRicLE  (fig.  100)  is  triangular  in  form, 
and  has  the  base  turned  upwards  to  the  auricle  of  the  same  side.  On  a 
cross  section  the  cavity  would  ap|X7ar  semilunar  in  sliape,  with  the  sep- 
tum between  the  ventricles  convex  towards  the  cavity. 

The  apex  of  the  cavity  reaches  the  right  border  of  the  lieart  at  a  short 
^iistance  from  the  tip.  The  base  of  the  ventricle  is  sloped,  and  is  p<*rfo- 
^'^ted  by  two  apertures;  one  of  these,  on  the  riglit,  leading  into  the  auri- 
^1^,  is  the  right  auriculo-ventricular  o|)ening  (c)  ;  the  other  on  the  left, 
»ncl  much  higher,  is  the  mouth  of  the  pulmonary  artery  (g).  The  part  of 
^^•«  cavity  communicating  with  the  pulmonary  artery  is  funnel-siiaped, 
^'^cl  IS  named  infundibulum  or  conus  arteriosus. 

The  anterior  wall^  or  the  loose  part  of  the  ventricle,  is  comparatively 
*Hin,  and  forms  most  of  the  anterior  surface  of  the  ventricular  portion  of 
the  heart.  The  posterior  wall  con*esponds  with  the  septum  between  the 
'^""^Jittricles,  and  is  much  thicker. 

►ver  the  greater  part  of  the  cavity  the  surface  is  irregular,  and  is  nuirked 
projecting  fleshy  bands  of  muscular  fibres,  the  colntnnce  carnecB ;  but 
*^^«^r  the  ajKjrture  of  the  pulmonary  artery  the  wall  becomes  smooth.  The 
^*^^^liy  columns  are  of  various  sizes,  and  of  three  different  kinds.  Some 
"*x~xii  merely  a  prominence  in  the  ventricle,  as  on  the  septum.  Others  are 
^^  ^ cached  at  each  end,  but  free  in  the  middle  (trabeculae  carneo;).     And  a 
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and  its  extremities  are  the  openings  of  the  superior  and  inferior  cavse. 
Between  those  vessels  the  cavity  projects  a  little,  and  presents  a  slight 
elevation  in  some  bodies  (tubercle  of  Lower).  The  aptx  is  prolonged 
downwards  towards  the  junction  of  the  auricle  with  the  ventricle,  and  in 
it  is  the  opening  into  the  right  ventricular  cavity. 

The  anterior  wall  is  thin  and  loose.  Near  its  upper  part  is  an  opening 
leading  into  the  pouch  of  the  appendix  or  auricula  (//),  which  will  admit 
the  tip  of  the  little  finger.  Around  and  in  the  interior  of  the  appendix, 
are  fleshy  bands,  named  musculi  pectinati,  which  run  mostly  in  a  trans- 
verse direction,  and  form  a  network  that  contrasts  with  the  general  smooth- 
ness of  the  auricle. 


Fig.  100. 


a.  Upper  eara. 
2l  Lower  cava. 

c.  Right  aaricalo-reDtricalar  opening. 

d.  Fossa  ovalis. 

e.  Opening  of  the  coronarj  sinnii. 

/.  Foram)na  Thebeoii,  the  openingn  of  t( 
g.  Aperture  of  the  pulmonary  artery. 
h.  Anriealar  appendix.  ' 


DiAOBAM  or  THK  TWO  CaTITIKS  OF  THE  BIGHT  8IDB  OP  THB  HBABT. 

The  posterior  wall  corn^sponds  for  the  most  part  with  the  septum 
tween  the  auricles,  in  consequence  of  the  position  of  the  heart.     '^ 
close  to  the  inferior  cava,  is  a  large  oval  depression,,  the  fossa  ovalis 
which  is  the  remains  of  an  opening  between  the  auricles  in  the  foetus, 
feriorly  it  merges  into  the  lower  cava.     A  thin  semi-transparent  struc 
forms  the  bottom  of  the  fossa ;  and  there  is  oftentimes  a  small  obi 
ajwrture  at  its  upper  part.     Around  the  upper  three-fourths  of  tliat  ho 
is  an  elevated  band  of  muscular  fibre,  called  annnlus  ^\x  isthmus  V" 
senii,  which  is  most  prominent  above  and  on  the  left  side,  and  grad 
subsides  inferiorly. 

Altogether  at  the  lower  part  of  the  posterior  wall  is  the  aperture  oi 
coronary  sinus  («).     Other  small  apertures  are  scattered  over  this  surf^ 
some  lead  only  into  depressions  ;  but  others  are  the  mouths  of  veins  o 
substance  of  the  heart  (venae  cordis  minimaj),  and  are  named  forai 
Thebesii  (/). 

The  chief  apertures  in  the  auricle  are  those  of  the  two  cavie,  coron 
sinus,  and  ventricle.     The  opening  of  the  superior  cava  (^a),  is  in  the  i\ 
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gnd  top  of  the  auricle,  and  its  direction  is  forwards.     The  inferior  cava  (b) 

enters  the  back  part  of  the  cavity  near  the  septum,  and  is  directed  hiick- 

^i^dj  to  the  fossa  ovalis  (rf).     The  auriculo-ventricular  opening  (e)  is  the 

y^i-j^st  of  all,  and  is  situate  at  the  lowest  |)art  of  the  ciivity.     Between  this 

g^fjd.    the  septum  is  placed  the  opening  of  the  coronary  sinus  (e)  which  is 

^I>out  as  large  as  a  turkey -quill. 

J^W  the  large  vessels,  except  the  8Ui)erior  cava,  have  some  kind  of  valve. 

I#a   front  of  the  inferior  cava  is  a  thin  fold  of  the  lining  membrane  of  the 

^*ity,  the  Eustachian  valve,  which  is  only  a  remnant  of  a  mucli  larger 

cture  in  the  fuetus.     This  valve  in  its  perfect  state  is  semilunar  in  form, 

f  tH  its  convex  margin  attached  to  the  anterior  wall  of  the  vein,  and  the 

^li^r  free  in  the  cavity  of  the  auricle.     It  is  wider  tiian  the  vein  opening, 

d    its  surfaces  are  directed  forward  and  backwards  :  its  free  margin  is 

n  reticular.     The  aperture  of  the  coronary  sinus  is  closed  by  a  thin 

^Id  of  the  lining  membrane — valve  of  Thebesius.     The  auriculo-ventricu- 

^^^r  opening  will  be  seen,  in  examining  the  right  ventricle,  to  be  provided 

ifli  valves,  which  prevent  blood  running  back  into  the  auricular  cavity. 

X  n  the  adult  there  is  but  one  current  of  blood  in  the  right  auricle  towards 

l-K^s    ventricle.     But  in  the  foetus  there  are  two  streams  in  the  cavity  :  one 

p»iire,  and  the  other  of  impure  blood,  which  cross  one  another  in  early 

^i-O?,  but  become  more  commingled  as  birth  approaches.     The  filacental  or 

blood  entering  by  the  inferior  cava,  is  directed  by  the  Eustachian 

,\^'e  chiefly  into  the  left  auricle,  through  the  foramen  ovale  in  the  sep- 

m  ;  whilst  the  current  of  systemic  or  impure  blood,  coming  in  by  the 

f>€rior  cava,  flows  downwards  in  fnmt  of  the  other  to  the  right  ventricle. 

.dissection.     To  see  the  cavity  of  the  right  ventricle,  the  student  should 

rsrce  it  with  the  scalpel  below  the  opening  from  the  auricle,  and  cut  out 

fV?riorly  near  the  apex  of  the  heart  without  injurin*?  the  septum  ventricu- 

iim.     A  flap  is  thus  formed,  like  the  letter  V,  of  tiie  anterior  part  of  the 

"^^  ^ntricle.     In  the  examination  of  the  cavity  of  the  right  ventricle,  both 

"^h^?   flap  and  the  ajHix  of  the  heart  should  be  raised  with  hooks  or  t^tring, 

that  the  Sf»ace  may  be  looked  into  from  below. 

The  CAVITY  OF  THE  RKuiT  VKNTRiCLE  (fig.  100)  is  triangular  in  form, 
■.n<I  has  the  base  turned  upwards  to  the  auricle  of  the  same  8ide.  On  a 
■sross  section  the  cavity  would  apf.ear  semilunar  in  shape,  with  the  sep- 
um  between  the  ventricles  convex  towards  the  cavitv. 

The  apex  of  the  cavity  n  aches  the  riglit  border  of  the  heart  at  a  short 

istance  from  the  tip.     The  base  of  the  ventricle  is  sloped,  and  is  perfo- 

i,Ted  by  two  apertures ;  one  of  these,  on  the  right,  leading  into  the  auri- 

cslc?,  is  the  right  auriculo-ventricular  opening  (c)  ;  the  other  on  I  he  left, 

^ncl  much  higher,  is  the  mouth  of  the  pulmonary  artery  {(/).     The  p«rt  of 

^litf?   cavity  communicating  with  the  pulmonary  artery  is  funnel-siiaped, 

d  is  named  infundibulum  or  conus  arteriosus. 

*The  anterior  walU  or  the  loose  part  of  the  ventricle,  is  com|)aratively 
in,  and  forms  most  of  the  anterior  surface  of  the  ventricular  portion  of 
(fi^  heart.  The  posterior  wail  cori^esponds  with  the  septum  between  tiie 
vc?iritricles,  and  is  much  thicker. 

Over  the  greater  part  of  the  cavity  the  surface  is  irregular,  and  is  marked 

^  \»'^   projecting  fleshy  bands  of  muscular  fibres,  the  co/nmna  carnece ;  but 

l^^wrthe  aperture  of  the  pulmonary  artery  the  wall  becomes  smooth.     The 

a^^^hj  columns  are  of  various  sizes,  and  of  three  different  kinds.     Some 

f—^.^  merely  a  prominence  in  the  ventrich*,  as  on  the  septum.     Others  are 

^{^bed  at  each  end,  but  free  in  the  middle  ( trabecule*  carnea;).     And  a 


818  DISSECTION    OF   THE   THORAX. 

third  set,  which  are  fewer  in  number  and  much  the  largest,  project  into 
the  cavity,  and  form  rounded  bundles,  named  musculi  papillares ;  these 
give  attachment  by  their  free  ends  to  the  little  tendinous  cords  of  the  valve 
of  the  auriculo- ventricular  opening. 

The  auriculO'Ventricular  orifice  (c)  is  situate  in  the  base  of  the  ventri- 
cle, and  is  opposite  the  centre  of  the  sternum,  between  tlie  third  costal  car- 
tihiges.  It  is  slightly  larger  than  the  corresponding  aperture  of  the  left 
side  of  the  heart.  It  is  oval  from  side  to  side,  its  shape  being  maintained 
by  a  strong  fibrous  band  around  it ;  and  it  measures  one  inch  and  a  quar- 
ter in  diameter. 

Prolonged  from  the  circumference  of  the  opening  is  a  thin  membranous 
valve,  wliich  projects  into  the  cavity  of  the  ventricle.  Near  its  attach- 
ment to  the  heart  the  valve  is  undivided,  but  it  presents  three  chief  |)oint8 
at  its  lower  margin,  and  is  named  tricuspid ;  to  the  lower  margin  are 
attached  small  tendinous  cords  (chordae  tendinese),  which  unite  it  to  the 
muscular  bundles  of  the  ventricle.  Its  three  slips  or  tongues  are  thus 
placed  : — one  touches  the  front  of  the  ventricle  ;  another  is  in  contact  with 
the  posterior  wall ;  and  the  remaining  slip,  the  largest  and  most  movable, 
is  interposed  between  the  aperture  into  the  auricle  and  pulmonary  artery. 

The  tricuspid  valve  is  constructed  by  the  lining  membrane  of  the  heart, 
which  incloses  fibrous  tissue.  The  central  part  of  each  tongue  is  strong, 
whilst  the  edges  are  thin  and  notched ;  and  between  the  primary  pieces 
there  are  sometimes  secondary  points  (Kiirschner). 

The  chorda  tendinm  which  keep  the  valve  in  position  ascend  from  the 
musculi  papillares  into  the  intervals  between  the  pieces  of  the  valve,  and 
are  connected  with  both.^  They  end  on  the  surface  of  the  valve  tamed 
away  from  the  opening ; — some  reaching  the  attached  upper  margin ; 
others  entering  the  central  thickened  part,  and  the  thin  edge  and  point 
of  the  tongue. 

As  the  blood  enters  the  cavity,  the  valve  is  raised  so  as  to  close  the 
opening  into  the  auricle ;  and  its  protrusion  into  the  other  cavity  during 
the  contraction  of  tlie  ventricle  is  arrested  by  the  small  tendinous  cords. 
The  valve  participates  in  the  production  of  the  first  sound  of  the  heart. 

The  mouth  of  the  pulmonary  artery  (g)  will  be  seen  when  the  incision 
in  the  anterior  wall  of  the  ventricle  is  prolonged  into  it.  Round  in  shape, 
it  is  situate  on  the  left  of  the  opening  into  the  auricle,  and  is  opposite  the 
inner  end  of  the  second  intercostal  space  of  the  left  side.  Its  diameter  is 
rather  less  than  an  inch.  Into  it  the  funnel-shaped  part  of  the  right  ventri- 
cle is  prolonged,  and  in  its  interior  are  three  semilunar  or  sigmoid  valves. 

Semilunar  valves.  Each  valve  is  attached  to  the  side  of  the  vessel  by 
its  convex  border ;  and  is  free  by  the  opposite  edge,  in  which  there  is  a 
slightly  thickened  nodule — the  corpus  Arantii.  In  the  wall  of  the  arteiy 
op|)Osite  each  valve  is  a  slight  hollow,  the  sinus  of  Valsalva^  which  is 
better  marked  in  the  aorta. 

The  valves  resemble  the  tricuspid  in  structure,  for  they. are  formed  of 
fibrous  tissue  with  a  covering  of  the  lining  membrane.  In  each  valve  the 
fibres  have  this  arrangement :  there  is  one  band  along  the  attached  mar- 
gin ;  a  second  along  the  free  edge,  which  is  connected  with  the  projecting 
nodule ;  and  a  third  set  of  fibres  is  directed  from  the  nodule  across  the 

>  The  papillary  mnscles  are  collected  into  two  principal  groups,  whose  tendons 
enter  the  interval  on  each  side  of  the  anterior  tongne  of  the  valve.  In  the  inter- 
val between  the  left  and  posterior  segments  of  the  valve  the  tendinous  oords 
very  small,  and  are  connected  with  the  septum  ventriculorum. 
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valve,  80  as  to  leave  a  semilunar  interval  on  each  side  near  the  free  edge, 
which  has  been  named  lunula. 

The  use  of  the  valves  is  obvious,  viz.,  to  give  free  passage  to  fluid  in 
one  direction,  and  to  prevent  its  return.  Whilst  the  blood  is  entering 
the  artery  the  valves  are  placed  agsiinst  the  wall ;  but  when  the  elasticity 
of*  the  vessel  acts  on  the  contained  blood,  the  valves  are  thrown  towards 
the  centre  of  the  vessel,  and  arrest  the  flow  of  the  fluid  into  the  ven- 
tricle. They  are  concerned  also  in  giving  rise  to  the  second  sound  of  the 
Iieart. 

IMssection,     To  open  the  cavity  of  the  left  auricle  the  apex  of  the 
lieart  is  to  be  raised,  and  a  cut  is  to  be  made  across  the  p>sterior  surface 

of  the  auricle  from  the  right  to  the  left  pulmonary  veins.     Another  short 

ancidion  should  be  made  downwards  at  right 

wangles  to  the  first.     The  apex  of  the  heart 

xnust  necessarily  be  raised  during  the  exami- 

siation  of  the  cavity. 

The  CAVITY  OF    THE    LEFT    AURICLE  (fig. 

^01)  is  smaller  than  that  of  the  right  side. 
irregularly  conical  in  shape,  the  wider  part 
Sa  turned  towards  the  spinal  column,  and  re- 
^selves  the  pulmonary  veins;  and  the  nar- 
st>wed  part  (/)  opens  interiorly  into  the  left 
^ventricle. 

On  the  left  side  towards  the  upper  part,  is 
"•he  aperture  of  the  |>ouch  of  the  auricula  (m), 
"^hich  is  narrower  than  that  in  the  right  au- 
xicle.  In  the  interior  of  the  pouch,  as  well 
MLB  around  the  entrance,  are  fleshy  flbres  (mus- 
c^uli  pectinati)  which  resemble  those  before 
seen  in  the  other  auricle. 

On  the  part  of  the  wall  corresponding  with 
"the  septum  auricularum,  is  a  sui>erficial  fossa 
^fig.  101,  o),  the  remains  of  the  oval  aperture 
tlbrough  that  partition ;  this  is  liounded  below 
1>y  a  projecting  ridge,  concave  upwards,  which 
-!»  the  edge  of  the  structure  or  valve  that 
<2losed  the  opening  in  the  fcetus.  This  im- 
pression in  the  left  auricle  is  above  the  fossa 
c:>vali8  in  the  riglit  cavity,  because  the  aper- 
-^  ure  between  the  two  in  the  fcDtus  is  an  oblique 
^Tanal  through  the  septum. 

The  apertures  in  this  auricle  are  those  of 

^^e  four  pulmonary  veins,  two  on  each  side, 

<^^^g?ether  with  the  opening  of  communication  with  the  left  ventricle.     The 

.^■^outha  of  each  pair  of  pulmonary  veins  are  close  to  one  another;  those  from 

cJje    right  lung  (*")  ojKjn  into  the  extreme  right  of  the  auricle  near  the  sep- 

^■^'•i,  and  those  from  the  left  lung  (A)  enter  the  opposite  part  of  the  cavity, 

the  auricula. 

'he  pulmonary  veins  are  not  provided  with  valves.     The  aperture  into 

^     ventricle  (/)  will  be  subsequently  seen  to  have  a  large  and  complicated 

^'^'e  to  guard  it,  as  on  the  right  side. 

'Mk  the  adult  the  blood  enters  this  cavity  from  the  lungs  by  the  pulmo- 
veins,  and  passes  to  the  left  ventricle  by  the  large  inferior  opening 


Diagram  or  thb  two  CATiTiRg  op 

TBB  LBPT  tlDK  OP  THB  IIbART. 

k.  Left  pnlmonarj  reins. 
i.   Riuht  palmonaiy  veins. 
0.  Remains  of  tlie  foramen  orale. 
{.   Left  anrieulo-Tentrioular  open- 
ing, 
m.  Anricular  appendix. 
n.  Apertare  of  the  aorta. 
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between  the  two.  In  the  fcetus  the  lungs  are  impervious  to  tlie  air  and 
the  mass  of  the  circulating  fluid ;  and  the  left  auricle  receives  its  pure 
blood  at  once  from  the  right  auricle  through  the  aperture  in  the  septum 
(foramen  ovale). 

Dissection,  The  left  ventricle  may  be  opened  by  an  incision  along 
both  the  anterior  and  the  posterior  surface,  near  the  septum  ;  these  are 
to  be  joined  to  the  apex,  but  are  not  to  be  extended  upwards  so  as  to 
reach  the  auricle.  On  raising  the  triangular  flap  the  interior  of  the  cavity 
will  be  visible. 

The  CAVITY  OF  THE  LEFT  VENTRICLE  (fig.  101)  is  longer,  and  more 
conical  in  shape  than  that  of  the  opposite  ventricle ;  and  is  ovar-or  almost 
circular,  on  a  transverse  section. 

The  apex  of  the  cavity  reaches  the  apex  of  the  heart.  The  base  is 
turned  towards  the  auricle,  and  is  not  sloped  like  that  of  the  right  ventri- 
cle; in  it  are  the  openings  into  the  aorta  (n)  and  the  left  auricle  (/). 

The  walls  of  this  ventricle  are  thickest,  and  the  anterior  boundary  is 
formed  by  the  septum  ventriculorum. 

Its  surface  is  irregular,  like  that  of  the  right  ventricle,  in  consequence 
of  the  projections  of  the  fleshy  columns,  or  carnese  columnae;  but  near  the 
great  artery  (aorta)  the  surface  is  smoother.  There  are  three  sets  of 
fleshy  columns  in  this  as  in  the  right  ventricle.  But  the  set  (musculi 
papillares),  which  project  into  the  cavity,  and  receive  the  small  tendinous 
threads  of  the  valve,  are  the  most  marked :  these  are  arranged  chiefly  in 
two  large  bundles,  and  spring  from  the  anterior  and  posterior  walls  of  the 
cavil  V. 

The  aperture  into  the  lejt  auricle  (I)  (auriculo-ventricular)  is  placed 
beneath  the  orifice  of  the  aorta,  but  close  to  it,  only  a  thin  fibrous  band 
intervening  between  the  two.  It  is  rather  smaller  than  the  corresponding 
a[)erture  of  the  right  side,  being  somewhat  more  than  an  inch  in  diameter, 
and  is  longest  in  the  transverse  direction.  Placed,  as  before  said,  beneath 
the  aortic  aperture,  it  extends  also  to  the  right,  so  as  to  lie  beneath  the 
left  extremity  of  the  right  auriculo-ventricular  opening.  It  is  furnished 
with  a  membranous  valve  (mitral)  which  projects  into  the  ventricle. 

The  mitral  valve  is  stronger  and  of  greater  length  than  the  tricuspid, 
and  has  also  firmer  and  more  tendinous  cords :  it  takes  its  name  from  a 
fancied  resemblance  to  a  mitre.  Attached  to  a  fibrous  ring  around  the 
aperture,  as  well  as  to  the  aortic  fibrous  ring,  it  is  divided  below  by  a 
notch  on  each  side  into  two  pieces.  Its  segments  lie  on6  before  another, 
with  their  edges  directed  to  the  sides,  and  their  surfaces  towards  the 
front  and  back  of  the  cavity.  The  anterior  tongue  of  the  valve  intervener 
between  the  auricular  and  aortic  openings,  and  is  larger  and  loo^r  than 
the  posterior  segment. 

The  mitml  resembles  the  tricuspid  valve  in  its  structure  and  office.  Its 
segments  consist  of  thicker  and  thinner  parts;  and  in  the  notches  at  the 
sides  there  are  also  secondary  pieces  between  the  two  primary  segments. 
The  tendinous  cords  ascend  to  be  attached  to  the  valve  in  the  notches 
between  the  tongues ;  and  they  end  on  the  segments  in  the  same-  way  as 
in  the  tricuspid  valve.  Each  of  the  large  papillary  muscles  acta  on  botkm 
portions  of  the  valve. 

When  the  blood  enters  the  cavity,  the  pieces  of  the  valve  are  raised 
on  the  right  side,  and  meet  to  close  the  passage  into  the  left  auricle.     I 
combination  with  the  tricuspid  it  assists  in  producing  the  first  sound  of  tU 
heart. 


STRUCTURE   OF   THE   HEART.  821 

The  opening  of  the  aorta^  anterior  to  thut  of  the  auricle,  is  next  the 
septum  of  the  ventricles.  Its  aperture  is  round,  and  rather  smaller  than 
that  of  the  pulmonary  artery,  and  measures  about  three-(piarters  of  an  inch 
10  diameter.  It  is  situate  opposite  tlie  inner  end  of  the  tliird  left  intercos- 
tal space. 

Id  its  interior  are  three  semilunar  or  sigmoid  valves^  which  are  larger 

and  stronger  than  the  corresponding  parts  in  the  pulmonary  artery,  but 

hare  a  like  structure  and  attachment.     The  projection  in  the  centre  of 

each     valve,  viz.,  the  corpus  Arantii,  is  better  marked.     Op|)Osite  each 

vtdve  the  coat  of  the  aorta  is  bulged  as  in  the  pulmonary  artery,  though 

in  a  greater  degree,  and  presents  a  little  hollow  on  the  inner  side,  named 

mt£9  of  Vahalva.     The  apertures  of  the  coronary  arteries  are  placed 

behivBd  two  of  the  valves. 

Liike  the  valves  in  the  pulmonary  artery  these  meet  in  the  middle  line 
toft&op  the  blood  passing  back  into  the  ventricle,  and  combine  with  them 
in  causing  the  second  sound  of  the  heart. 

JPtMition  of  the  ventricular  apertures.  Two  openingf  have  been  seen 
in  e^«»ch  ventricle — one  of  the  auricle  of  its  own  side  of  the  heart,  and  one 
of  OLn  artery. 

'X*tie  apertures  of  the  arteries  (aorta  and  pulmonary)  are  nearest  the 
sepCvim;  and  as  the  two  vessels  were  originally  formed  from  one  tube, 
tbejr  are  close  together,  but  the  pulmonary  artery  is  the  more  anterior  of 
the  %wo.  The  aperture  of  communication  with  each  auricle  is  nearer  the 
circumference  of  the  heart,  and  is  posterior  to  the  artery  issuing  from  the 
for^  part  of  the  ventricle. 

''JThe  position  of  the  openings  to  one  another  from  before  backwards  has 
been  before  referred  to,  viz.,  the  right  is  partly  before  the  left  auriculo- 
ventricular;  and  the  opening  of  the  pulmonary  artery  is  anterior  to  that 
of  die  aorta,  and  rather  higher  than  it. 

Structure.     The  heart  is  comjiosed  of  strata  of  muscular  fibres,  and 
oT  csertain  fibrous  rings  with  a  fibro-cartilage. 

The  structure  may  be  studied  in  the  heart  of  the  sheep  or  ox,  in  which 
tb^  fibres  have  been  hardened  and  the  connective  tissue  destroyed  by  boil- 
irtg:,  BO  as  to  allow  of  the  fibres  being  separated.  The  description  of  the 
structure  of  the  heart  may  be  omitted  by  the  student  till  a  suitable  prepara- 
tion of  the  fibres  can  be  made. 

The  fibrous  structure  forms  rings  around  the  auriculo-ventricular  and 
&i-t«rial  orifices,  and  is  prolonged  into  the  valves  connected  with  those 
ai^cnings. 

The  auriculo'Ventricular  rings  give  attachm(*nt  to  the  framework  of 

fibroas  tissue  in  the  tricuspid  and  mitral  valves.    Th(;y  are  distinct  from  the 

bttiids  encircling  the  mouths  of  the  arteries,  except  at  the  front  of  the  left 

AU ricnlo- ventricular  o[>ening,  where  the  auricular  and  arterial  circles  blend. 

An  arterial  ring  surrounds  each  large  artery  (aort:i  and  pulmonary), 

fixing  those  vessels,  and  giving  attachment  to  some  muscular  fibres.     It 

is  a  circular  band,  with  three  notches  in  the  mivrgin  towards  the  artery ; 

these  are  filled  by  corresponding  projections  of  the  artery,  and  give  att^ich- 

tnent  internally  to  the  sigmoid  valves  along  their  semilunar  edges. 

The  artery  is  connected  with  the  band  of  fibrous  tissue  in  the  following 
manner: — Its  middle  coat  presents  three  projections,  which  are  received 
into  the  notches  of  the  fibrous  ring,  being  joined  thereto  by  fibrous  tissue; 
and  the  junction  between  the  two  is  strengthened  externally  by  the  outer 
fti'terial  coat  and  the  |)ericardium,  and  internally  by  the  endocardium. 
21 


DtSSBCTIOK   OF    THE   THORAX. 


Behind  the  aortic  nperlui 
orifice?,  is  a  piect  of  JtbrO" 


nited. 


Hn<i  the  nuriculo- ventricular 
I  triiich  the  tibrouH  rings  are 


The  mu$c«lar  jibrr 


belong  t 


i  involuntary  c\as9,  though  mark^ 
iicentric  layers,  whii;h  inclo«>e  the 
(srdiac  cavities.  Id  the  auricles  the  tibres-are  8e]>arate  from  those  in  lh« 
ventricles. 

In  the  waUoftht  aurietrt  the  fibres  are  montly  Iran^vprse  (fig.  102,  a), 
and  are  best  marked  nl  the  lower  part,  though  they  form  there  but  a  thin 
layer;  and  some  of  the  tibree  dip  into  the  septum  between  the  auricular 
cavities.  Dosides  this  set  there  are  annular  fibres  around  the  apptndagvs 
of  the  auricles,  and  the  endings  of  the  different  veins.  Lastly  a  t«w 
obli(]i]e  fibres  (<■  and  rf)  pass  upwards  over  the  auricles  both  in  from  and 
behind. 

I>ii$ection.     The  auricles  having  been  learnt,  separate  thein  from  the 

ventricles  by  dividing  the  librous  auriculo- ventricular  rings.     Next  clean 

•  the  fleshy  fibres  of  the  ventricles  by 

Fig.  1D2.  removing  all  the  tat  from  the  base  of 

the     heart    around    the    two    arteries 

(aorta  and  pulmonary),  and  from  the 

anterior  and  posterior  surfaces. 

Betbrc  cutting  into  the  heart  let  the 
student  note  that  the  nnterior  surfscR 
is  to  be  recognized  by  the  fibres  turning 
in  at  the  septum,  with  the  exception 
ofa  small  band  above  abouthalf  an  inch 
wide  ;  and  that  at  the  posterior  aspect 
the  fibres  are  continued  from  the  left 
to  the  right  ventricle  aross  the  septum. 
Separate  partly  the  ventricles  in  front 
along  (lie  septum  by  dividing  the  band 
near  the  base,  and  sinking  the  knife 
for  about  an  inch  into  the  groove  be- 
tween them.  Disjoin  then  the  aorta 
and  pulmonary  artery  along  the  mid- 
dle line,  so  as  to  leave  one  attached  to 
each  ventricle  as  in  fig.  103. 

To  show  the  laminar  compoeition  oT 

the  lefl  ventricle  divide  its  fibres  in 

front  longitudinally  near  the  septum, 

and  transversely  about  half  an   inch 

ir«Bt»Mi»  niim  ot  tbo  i«fi  iDrteie,     below    the    left    auriculo- ventricular 

c.  owC»"«i'"Vo7<b^"r "niTif  (h.     o|wriing;   but  the  cut  is  to  be  very 

righi  »nrici«.   AnnnUriibraiiononiid     shallow,   becausc   seven  layers,  each 

theinticDiBiiiid  ttisKini.  about  HB  thick  as  the  thin  end  of  the 

sciiljiel,  are  to  be  demonstrated.    Froia 

the  lines  of  incision  reflect  the  different  layers  downwards  to  the  apex, 

upwards  to  the  auriculo- ventricular   aperture,  and  backwards  into  the 

septum.     As  the  layers  are  raised  the  Heshy  fibres  will  be  seen  to  chanse 

their  direction  ;  and  the  outer  three  to  be  thinner  than  the  three  internal. 

The  LEFT  VENTBiCLE  is  a  hollow  cone,  and  its  wall  is  formed  of  layew 

of  fibres,  as  if  a  flat  muscle  had  been  roiled  up  into  a  conical  figure  (fig. 

103).     Seven  layers  enter  into  the  construction  of  the  wall  (  and  they  wn 


:  Right,  >: 


■  right,  I 


Fit;,  ^o■^. 
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arrangeil  into  llin>e  externiU  (1,  2,  3),  tlircu  inti-rnnl  (7,  0,  ii),  ami  a 
reninJ  one  (4).     All  are  not  {irolnngeil  tc|iiHl  ilimanci-H  on  ilit-  vtntrifU', 
for  (he  oueermoet  and  itie  inncrmoai  rencli  tiirtlicet  towards  ii|m.'K  and  baoe  ; 
and  the  wt^nd  extemiU  und  i(s  <r(>iT<!fl[)onding  innur  layor  (sixth)  i^xtuiid 
farther  than  the  third  and  the  til'lli. 
The    fourth    is   the   shortest  of    all. 
Con«ei]uentty    the    wall    ia    thickest 
nbout  the  middle  third  where  all  the 
layers  are  preitent,  and  gnuliuilly  be- 
comes thinner   upwards   ami  down- 
wards, until  there  ie  only  the  outmoet 
lityer  at  the  apex,  and  the  most  ex- 
ternal und  internal  (let  and  7th)  at 
th<;      b«»e.      (Dr.    Pettigrew,    Phil. 
Xr«D«.  1664.) 

I>iTtctioa  of  the  fihrn.  Each 
ntmtum  is  formed  of  fleshy  fibnu  with 
tit*;  undermentioned  din.-ctioH,  iin|>- 
po«ing  the  ventricle  standing  on  the 
fip*;3c,and  the  anterior  surtuce  towards 
tl»«s  «li«se<;tor. 

1  n  the  three  external  strata  (1,3, 
3)  the  Hbres  are  inclined  downwards 
fVoiMi  the  base  and  septum  to  tlx:  a|iex 
of      the    ventricle,   and    become   less 


The  fourth  or  mid  layer  (4)  [kw-     ^  Tt7,j  ,"^'^" 
ees«i«i  Iransverae    fibres;    and    it    is     4  ceBir»i i»T»r 
nt;H.rer  the  outer  than  the  inner  surface     a,  Th»  auieruoii  ef  ih*  \\\m  inns 
ot'  tl)e  wall. 

In  the  three  inner  strata  the  fibres  nhnnge  their  direction,  as  ii 
by  i>,  and  are  direuted  upwanls  from  the  k|h^x  and  septum  to  lh«! 
Ihe   veutricle  ;  so  that  they  cross  the  tibres  of  the  outer  layers  like 


tliHegs 


ich  layer,  uro  almost 


tUe  letter  X,  and,  becoming  more  oblique  i 
vertical  in  the  internal. 

Oond'nui'fy  of  thejibrtt.  With  a  piece  of  muitvle  rolled  into  a  cone,  as 
before  Mid,  the  fibres  of  the  diflvrent  layers  would  be  necessarily  continu- 
ous nl  the  apex ;  but  in  the  heart  they  are  united  at  ajf-x  and  base.  Thus 
the  outermost  layer  is  continuous  at  the  a[it'X  ami  bikse  with  the  innermost, 
the  tilires  being  curved  in  at  the  tip  and  out  at  the  base.  In  like  manner 
IhM  tibres  of  the  second  layer  are  utiitt:  1  with  tho->u  of  the  sixth,  and  the 
third  Hi nitum  with  the  fiftli.  From  the  three  outer  hiyers,  fibres  are  con- 
tinual to  the  right  ventricle  at  the  back  ol  the  heart,  forming  the  "com- 
mon fibres." 

£sch  of  the  three  outer  layers  consists  of  t' 
the  front  and  back  of  the  ventricle.     By  the  I 


8  of  libres,  whicli  occupy 
iwarils  of  the  two 


bundles  on  opposite  sides  of  the  a;)ex,  the  wall  is  prevented  frc 
a  slanting  side,  like  a  piece  of  [ia|>er  rolled  into  a  uone.  And  by  tlie  turn* 
ing  outwards  of  two  sets  uf  Hbren  (anterior  and  posterior)  at  the  base  of 
the  ventricle  from  each  inner  layer,  the  sidrs  of  the  auricolo-veniricular 
opening  are  made  level  like  those  of  the  apex.  Many  of  the  libres  of  ihc 
Outer  Uyers  ai-e  attached  to  the  fibrous  ring  around  the  uoi'ta. 
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The  fibres  of  the  fourth  layer  are  continued  into  the  septum  ventri- 
culorum. 

Dissection,  To  display  the  layers  and  fibres  of  the  right  ventricle, 
great  care  will  be  needed  because  of  the  thinness  of  the  wall ;  but  the 
same  number  of  layers  exists   in  this,  as  on  the  other  side  of  the  heart. 

Make  a  vertical  cut  along  the  anterior  aspect  from  the  root  of  the  pul- 
monary artery  to  the  apex  of  the  ventricle ;  and  reflect  the  several  layers 
forwards  and  backwards  from  that  incision.  As  the  three  outer  are  raised 
let  them  be  traced  on  the  one  hand  into  the  part  of  the  septum  detached 
from  the  left  ventricle ;  and  on  the  other  into  the  left  ventricle  through 
the  continuity  of  the  common  fibres  behind. 

The  RIGHT  VENTRICLE  posscsscs  seveu  layers  in  its  wall,  like  the  left, 
though  they  are  much  thinner.  They  are  arranged  as  in  the  other  ven- 
tricle into  three  external,  three  internal,  and  a  fourth  or  intermediate.  In 
like  manner  the  wall  decreases  from  the  centre  towards  the  base  and  apex, 
but  at  the  tip  it  is  thicker  than  the  apex  of  the  left  half  of  tlie  heart 
(Pettigrew). 

Directions  of  the  fibres.  In  this  as  in  the  other  ventricle,  the  fibres  of 
the  three  outer  layers  run  down  from  the  base  to  the  fore  part  of  the  sep- 
tum and  the  aj.ex  of  the  heart :  the  outer  being  most  vertical.  In  the 
fourth. stratum  the  fibres  have  a  transverse  direction,  as  in  the  correspond- 
ing layer  of  the  left  ventricle.  And  in  the  three  inner  layers  they  are 
directed  upwards  from  the  apex  to  the  base  of  the  ventricle  across  the 
fibres  of  the  three  outer  strata,  the  deepest  being  the  most  vertical. 

Continuity  of  the  fibres*  The  fibres  are  not  distinct  from  those  of  the 
left  ventricle,  but  are  derived  in  the  three  outer  layers  from  the  "  common 
fibres"  and  the  septum,  and  from  the  auriculo-ventricular  opening.  They 
are  then  continued  forwards  to  the  front  of  the  septum  ventriculorum, 
where  they  leave  the  surface,  and  bending  back  construct  the  right  part  of 
the  septum :  at  the  back  of  that  partition  they  blend  with  the  **  common 
fibi-es"  of  the  left  ventricle.  The  fourth  layer  fibres  are  continuous  for 
the  most  part  with  the  "common  fibres"  crossing  the  posterior  groove. 
At  the  apex  the  three  cuter  layers  do  not  enter  in  a  whorl  as  in  the  left 
ventricle ;  but  at  the  base  they  are  continuous  with  the  three  inner  as  on 
the  other  side  of  the  heart. 

Many  of  the  fibres  of  the  external  layer  are  attached  to  the  ring  of  the 
pulmonary  artery ;  and  the  narrow  slip  from  the  right  to  the  left  ventricle, 
near  the  base  in  front,  receives  its  fibres  from  the  two  outer  strata. 

In  this  ventricle  the  fibres  are  arranged  as  if  there  had  been  originally 
one  common  cavity  in  the  heart — the  left  ventricle,  fVom  which  the  right 
had  been  detached  during  the  growth  by  a  pushing  inwards  of  a  partition 
from  the  fore  part. 

Septum  ventriculorum.     This  partition  between  the  two  cavities  haa. 
been  divided  anteriorly  into  right  and  left  parts  by  the  previous  dissection; 
and  the  layers  of  the  ventricles  may  be  traced  into  them. 

It  is  rather  thicker  than  the  wall  of  the  left  ventricle,  and  is  formed  by 
the  fibres  of  both  ventricles.  About  one-third  belongs  to  the  right,  and 
two-thirds  to  the  left  ventricle.  Where  the  two  portions  touch  the  fibres 
mingle,  and  altogether  behind  lie  the  "  common  fibres**  of  the  two  ven- 
tricles. 

Endocardium*  Lining  the  interior  of  the  cavities  of  the  heart  is  a  thin 
membrane,  which  is  named  endocardium.  It  is  continuous  on  the  one 
hand  with  the  lining  of  the  veins,  and  on  the  other  with  that  of  the  arteries. 
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Where  the  m-(m'irane  passes  from  an  auricle  ti  a  ventricl«,  or  from  a  ven- 
tricle 10  «n  artery,  U  tbriiis  dupliuatiirus  or  valves,  in  which  Kbroiia  tissue 
is  inclosed  ;  anO  in  the  ventricles  it  covers  tlie  tentlinous  cords  of  the 
valves,  and  the  projecting  muscular  bundles. 

The  thickness  of  the  membrune  is  greater  in  the  auricles  than  in  the 
ventricles,  and  in  the  left  than  in  t)ie  right  half  of  the  heart.  In  its  struc- 
ture it  resembles  n  serous  membrane. 

Great  Vessels  of  the  Heart.  The  arteries  which  take  origin  from 
the  heart  are  the  aortA  and  tlie  pulmonary.  The  lai^  veins  entering  the 
heart,  besides  the  coronury,  are  the  sujierior  an.l  interior  cava,  and  the 
palmonary. 

The  PULMOSABT  ARTERY  is  a  short  thick  trunk,  which  conveys  the 
dark  or  impure  blooil  from  the  right  side  of  the  heart  to  the  luug«.  Prom 
iu  commencement  in  the  right  ventricle  the  vessel  is  directed  upwards  on 
the  left  of  the  aorta ;  and  at  a  distance  of  an  inch  and  a  half  or  two  inches, 
it  divides  into  two  branches  of  nearly  equal  size  for  the  lungs.  The  trunk 
of  the  pulmonary  artery  is  contained  in  the  |)eri<»rdium ;  and  beneath  it 
is  the  beginning  of  the  aorta.  On  each  side  are  tlie  coronary  artery  and 
the  auricular  a[)[>endix. 

Fig.  104. 


Near  the  bifurcation  of  the  artery  is  a  ligjimentous  eord  about  as  Lirge 
BS  a  crow-i|uill,  the  remnant  of  the  arterial  duct,  whicli  jutsses  from  tlie 
left  branch  of  the  vessel  to  the  arch  of  the  aorta,  and  is  named /tynin«nfii in 
daetiU  arlerioti. 

The  right  branch  is  longer  than  the  left.  In  its  courito  to  the  lung  it 
lica  beneath  the  aorta  and  ilie  vena  eiiva  superior,  and  rests  on  the  bma- 
chuit  or  piece  of  the  air  tube  :  and  as  it  ]>a»ses  outwards  it  lies  above  the 
levftl  of  the  right  auricle  of  the  heart.  At  the  luug  the  artery  divides 
into  three  primary  hranchufl,  one  lor  ejich  lobe. 

The  Irfl  branch  is  rather  smaller  than  the  right ;  it  is  direclitd  in  front 
of  tlie  descending  aorta  and  the  left  bronchus  to  ilie  fissure  of  tin;  root  of 
tbe  lung,  where  it  endd  in  two  branches  for  the  two  pulmonic  lubes. 


As  tlif  rir-lit  iimi  Ml  hninclir 
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Daetttt  arleriotui.  Tho  lignmenloitii  etructiiri'  va»  the  contmuation  in 
llie  lii-tiis  of  the  trunk  of  [lie  pulmoniiry  arit-ry.  And  wn*  Inrjter  than  chhcr 
branch  to  the  lung.  At  that  |wri<Hl  itie  vessel  rtjcuives  ilie  name  arlvrinl 
ciuial  or  iliict  (ductus  nrturiosue,  Uolntli),  and  ojKsitH  into  thi^  nurrn  ritUier 
beyond  the  oritrin  of  (lie  last  great  vessel  of  tlie  head  and  ucck  i'rom  (' 

As  tlie  lungs  do  not  give  pusstige  to  the  eiruiilating  fluid  before  I 
the  impure  blood  in  the  puhnonury  artery  passes  through  the  arl 
into  the  oorlu  below  the  attuchmenl  of  the  vc^ssels  of  ihe  htnd  i 
in  order  that  it  may  be  transmitted  to  the  phicenta  to  l>e  4>urifit!(l. 
after  birth,  when  the  function  of  tho  lungs  is  eslablislied,  tlie  airn 
blood  is  directed  along  the  brBnitheB  of  the  pulmonary  artery  in  Mead  ot 
through  the  arterial  duct  i  and  Ibis  tube  becoming  gradually  iimallor 
oblitemled  before  llie  eighth  or  mnth  day,  and  fonns  finally  the  ligi 
of  the  arterial  duct. 

Tlie  AORTA  is  tliH  great  nysremir  vessel  which  conveys  the  blood  i 
the  heart  to  the  different  [jarls  of  the  body,  ll  arehea  backwards  at  fil« 
to  reach  the  spinal  column,  and  is  continued  on  the  spine  through  llie  ehc«l 
and  abdomen.  In  the  thorax  the  vessel  is  divided  into  two  |iart« — arub 
of  the  aorta,  and  the  deacending  or  thoracic  uorta. 

Arch  of  t'te  aoria  (fig.  103).   The  aoria  has  its  origin  in  the  left  i 
elc,  and  curving  backwards  over  the  windpipe  and  the  guild 
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arch  which  ceasps  vn  the  left  sidi?  of  the  spinal  column,  itl  the  lo* 
der  of  the  fifth  dorsal  vertebrii.  The  arch  has  its  convexity  upwards  i 
to  the  right,  and  ils  concavity  to  the  root  of  the  lefV  lung;  and  from  il  t)i« 
large  vessels  for  the  supply  of  the  upper  part  of  the  body  uke  their  origin. 
For  thti  purpose  of  reducing  to  order  the  numoroua  cotinections  of  lld& 
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portion  of  the  aorta,  it  is  divided  into  three  parts — ascending,  transverse, 
and  descending. 

The^r#/  or  ascending  part  is  about  two  inches  in  lengtli,  or  slightly 
more,  and  is  directed  upwards  behind,  and  close  to  the  sternum  :  it  reaches 
as  high  as  the  upper  l)order  of  the  cartilage  of  the  second  rib  on  the  right 
aide,  and  is  contained  nearJy  altogether  in  the  pericardium.  At  first  the 
pulmonary  artery  is  superficial  to  it ;  but,  as  the  vessels  take  different 
directions,  the  aorta  is  soon  uncovered,  and  remains  so  to  its  termination. 
Behind  it  are  the  right  branches  of  the  pulmonary  vessels.  On  the  right 
side  is  the  descending  cava ;  and  on  the  left,  the  pulmonary  artery.  Near 
the  heart  the  vessel  bulges  opposite  the  semilunar  valves  (fig.  105).  There 
18  sometimes  another  dilatation  along  the  right  side,  which  is  named  the 
l^reat  sinus  of  the  aorta. 

The  second  or  transverse  portion  recedes  from  the  sternum  and  reaches 
from  the  second  right  costal  cartilage  to  the  left  side  of  the  body  of  the 
fourth  dorsal  vertebra  (the  lower  border).  It  rests  upon  the  trachea  above 
the  bifurcation,  and  is  placed  over  the  oesophagus  and  the  thoracic  duct. 
Lying  in  front  of  this  part  of  the  artery  are  the  vagus,  |)hrenic,  and  sujier- 
ficial  cardiac  nerves  of  the  left  side — the  first  nerve  sending  backwards  it^ 
recurrrent  branch  beneath  the  vessel.  Along  the  upper  border  is  the  left 
innominate  \ein  (g),  to  which  the  left  up|)er  intercostal  vein  (*)  is  directed 
over  the  left  part  of  the  arch  ;  and  to  the  lower  border  near  the  termina- 
tion, the  remnant  of  the  arterial  duct  (e)  is  attached.  From  this  part 
arise  the  three  great  vessels  of  the  head  and  upper  limbs. 

The  third  or  descending  part  of  the  arch  is  very  short,  extending  from 
the  lower  edge  of  the  fourth  to  that  of  the  fifth  dorsal  vertebra.'  It  lies 
against  the  fifth  vertebra,  and  the  fibro-cartilage  between  this  and  the 
fourth,  and  is  covered  by  the  pleura  of  the  left  side  of  the  chest. 

In  the  concavity  of  the  arch  of  the  aorta  are  contained  the  root  of  the 
left  lung,  the  branching  of  the  pulmonary  artery  with  its  arterial  duct,  and 
♦lie  left  recurrent  nerve.  Deeper  than  those  parts,  the  ccsophagus  and  the 
thonu'.ic  duct,  with  some  lymphatic  glands,  may  be  recognized. 

The  branches  of  the  arch  of  the  aorta  are  five  in  number;  two  come 
from  the  ascending,  and   three  from  the  tmnsverse  part.     The  first  two 
«rie  the  coronary  arteries  of  the  heiirt  (o),  which   have  been  already  no- 
ticed (p.  313).     The  other  three  are  much  larger  in  size,  and  supply  the 
n'^ok,  the  head,  and  the  upper  limbs.     First  on  the  right  is  the  large  trunk 
^  tlie  innominate  artery  (h)  ;  close  to  it  is  the  left  carotid  (c)  ;  and  hist  of 
^i    c?oraes  the  left  subclavian  (r/). 

The  INNOMINATE  ARTERY  (6)  (brachio-ceplialic),  the  first  and  largest 
^f  «:he  three  branches,  measure^^  from  one  inch  and  a  half  to  two  inches  in 
term  jjrth.  Ascending  to  the  right  beneath  the  sternum,  it  divides  opposite 
"«^^  sterno-clavicular  articulation  into  the  right  common  carotid  and  the 
*u  l:>c;lavian  artery. 

1*lie  artery  is  crossed  by  the  left  innominate  vein  (//),  and  li**s  behind 
•*^*^  upper  piece  of  the  sternum,  and  the  origin  of  the  hyoid  and  thyroid 
***^*»cles.     At  first  it  rests  on  the  trachea,  but  as  it  ascends  it  is  placed  on 

.  It  is  asuallj  said  that  the  Heoond  part  of  the  aortic  arch  ends  opi)osite  tho  U'ft 

''**-*=^  of  the  body  of  the  second  dorsal  vertebra,  and  the  third  part,  opposite  the 
^^^•"^^r  edge  of  the  third  vert«»bra.  After  examination,  I  have  adopte<l  the  state- 
.  J****  tof  Mr,  Wood  reBpecting  the  position  of  the  aortic  arch  to  the  dorsal  vertebrre. 
'     ^^**Pnal  of  Anatomy  and  Physiology  for  1868.) 
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the  right  side  of  tlie  air  tube.     On  its  right  is  the  innominate  vein  of  the 
same  side  (//).     Usually  no  lateral  branch  arises  from  tlie  artery. 

Lkft  Common  Carotid  Artery  (c).  The  common  carotid  artery  of 
the  left  side  of  the  neck  is  longer  than  the  right  by  the  distance  between 
the  arch  and  the  top  of  the  sternum. 

In  the  thorax  the  artery  ascends  obliquely  to  the  left  stomo-clavicular 
articulation,  but  not  close  to  tlie  first  piece  of  the  sternum  and  the  origin 
of  the  depressor  muscles  of  the  hyoid  bone  and  larynx.  In  this  course  it 
passes  beneath  the  left  innominate  vein  (g),  and  the  remains  of  the  thymus 
gland.  At  iirst  it  lies  on  the  trachea,  but  it  crosses  afterwards  to  the  left 
of  that  tube,  so  as  to  be  placed  over  the  Qesophag\is  and  the  thoracic  duct. 
To  its  outer  side  is  the  left  vagus,  with  one  or  more  cardiac  branches  of 
the  sympatlietic  nerve. 

In  the  neck  the  connections  of  the  vessels  of  opposite  sides  are  not  the 
same  (p.  120). 

The  LEFT  si:bclaviax  artery  (d)  ascends  to  the  neck  tlirough  the 
upper  aperture  of  the  thorax.  Beyond  the  first  rib  the  vessels  of  o[)posite 
sides  are  alike  (p.  118). 

The  trunk  is  directed  almost  vertically  from  the  arch  of  the  aorta  to  the 
inner  margin  of  the  first  rib.  In  the  thorax  the  vessel  lies  deeply,  resting 
at  first  on  the  oDSophagus,  and  afterwards  on  the  vertebral  column  and 
the  longus  colli  muscle.  It  is  invested  by  the  left  pleural  bag  in  all 
its  extent.  On  its  inner  side  is  the  trachea,  and  near  the  upper  opening 
of  the  thorax  the  oesophagus  with  tiie  thoracic  duct  is  inside  it.  Some- 
what anterior  to  the  level  of  the  artery,  though  running  in  the  same  direc- 
tion, are  some  of  tlie  cardiac  nerves. 

Veins  op  the  Heart  (fig.  105).  In  addition  to  the  cardiac  veins  (p. 
314)  there  are  the  superior  and  inferior  cava,  and  the  pulmonary  veins : 
the  former  are  the  great  systemic  vessels  which  return  impure  blood  to 
the  right  auricle  ;  and  the  latter  convey  pure  blood  from  the  lungs  into  the 
left  auricle. 

Tlie  si'PERiOR  or  descending  cava  (/)  results  from  the  union  of  the 
right  and  left  innominate  veins,  and  brings  to  the  heart  the  blood  of  th 
head  and  neck,  upper  limbs,  and  tliorax. 

Its  origin  is  placed  on  tlie  right  side  of  the  sternum,  opposite  the  intervuV, 
between  the  cartilages  of  the  first  two  ribs.     From  that  spot  the  large  vei 
descends  to  the  fieri c^irdium,  jierforates  the  fibrous  layer  of  that  bag  abou 
one  inch  and  a  half  above  the  heart,  and  ends  in  the  right  auricle, 
its  outer  surface  the  vein  is  covered  by  the  pleum,  and-  the  phrenic  nerv^ 
is  in  contact  with  it.     To  the  inner  side  is  the  ascending  part  of  the  arcV 
of  the  aorta.     Behind  the  vein  is  the  root  of  the  right  lung. 

When  the  cava  is  about  to  jwrforate  the  pericardium  it  is  joined  by  th»^ 
large  Jizygos  vein  of  the  thorax  (k) ;  and  higher  up  it  receives  small  vei 
from  the  pericardium,  and  the  [larts  in  the  mediastinal  space. 

The  innominate  veins  are  united  inferiorly  in  the  trunk  of  the  descenc»  m   ^     -nd 
ing  cava.     They  are  two  in  number,  right  and  left ;  and  each  is  form 
near  the  inner  end  of  tiie  clavicle,  l)y  the  union  of  the  subclavian  and  i"  .mr 
ternal  jugular  veins.     The  trunks  differ  in  length  and  direction,  aud 
their  connections  with  the  surrounding  parts. 

The  n'f/ht  vein  (/*)  is  about  one  inch  and  a  half  long,  and  descends  v 
tically,  on  the  right  side  of  the  innominate  artery,  to  its  junction  with 
vein  of  the  opposite  side.     On  the  outer  surface  the  pleura  covers  it, 
along  it  the  phrenic  nerve  is  i)laced. 
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The  hft  vein  {g)  is  twice  as  long  as  the  right,  and  is  directed  obliquely 
downwards  above  the  level  of  the  arch  of  the  aorta.  It  crosses  beliind  the 
sternum,  and  the  remains  of  the  thymus  gland ;  and  it  lies  on  the  three 
large  branches  of  the  aortic  arch,  as  well  as  on  the  several  nerves  de^cttnd- 
ing  over  the  arch. 

The  branches  of  the  veins  are  nearly  alike  on  the  two  sides.  Each  re- 
ceives the  internal  mammary,  the  inferior  thyroid,  and  the  superior  inter- 
costal of  its  own  side ;  and  the  left  vein  is  joined  in  addition  by  some 
small  thymic  and  |>ericardiac  veins. 

Sometimes  the  innominate  veins  are  not  united  in  the  vena  cava,  but 
descend  separately  to  the  heart,  where  each  has  a  distinct  opening  in  tlie 
right  auricle.  When  such  a  condition  exists,  the  right  vein  takes  the 
course  of  the  upper  cava  in  front  of  the  root  of  the  right  lung ;  but  tln^  left 
vein  descends  in  fnmt  of  the  root  of  the  left  lung,  and  turning  to  the  bjick 
of  the  heart,  receives  tlie  cardiac  veins,  before  it  opens  into  the  right 
auricle.     A  cross  branch  connects  the  two  above  the  heart.* 

This  occasional  condition  in  tlie  adult  is  a  regular  one  in  a  very  early 
period  of  the  growth  of  the  fcetus ;  and  two  vessels  are  also  |>ersistent  in 
some  mammalia. 

Change  of  the  two  veins  into  one.  The  changes  taking  place  in  the  veins  during 
the  growth  of  the  fwtus,  to  produce  the  arrangement  common  in  the  adult,  con- 
cern the  trunk  ou  the  left  side.  The  following  is  an  outline  of  them.  First  the 
cross  branch  between  the  two  trunks  enlarges,  and  forms  the  future  left  innomi- 
nate vein.  Next  the  left  trunk  below  the  cross  branch  disappears  at  its  middle, 
and  undergoes  transformations  at  each  end : — At  the  upper  end  it  becomes  con- 
verte<l  into  the  superior  intercostal  vein.  At  the  lower  part  it  remains  |H'rvious 
for  a  short  distance  as  the  coronary  sinus  ;  and  even  the  small  oblique  vein  open- 
ing into  the  end  of  that  sinus  in  the  adult  (p.  314),  is  a  remnant  of  the  truuk  of 
the  rein  that  lay  beneath  the  heart. 

In  the  adult  there  is  a  vestige  of  the  occluded  vessel  in  the  form  of  a  fold  of  the 
serous  memhrane  of  the  pericardium  in  front  of  the  root  of  the  left  lung  ;  this  Mr. 
Marshall  names  the  vestigial  fold  of  the  p<*ricardium  (p.  311).' 

The  INFERIOR  or  ascending  cava  enters  the  right  auricle  as  soon  as 
it  has  pierced  the  diaphragm.  No  bmnches  join  the  vein  in  the  thonix. 
The  amitomy  of  this  vein  will  be  given  with  the  vessels  of  the  abdomen. 

The  PULMONARY  VEINS  are  two  on  each  side.  They  issue  from  the 
fissure  of  the  root  of  the  lung,  and  end  in  the  left  auricle :  their  ]K)sition 
to  the  other  vessels  of  the  root  has  been  noticed  at  p.  310. 

The  right  veins  are  longer  than  the  left,  and  lie  beneath  the  aorta  and 
tbe  right  auricle  of  the  heart.  The  suj)erior  receives  it^  roots  from  the 
upjier  and  middle  pulmonic  lobes,  and  the  inferior  vein  is  formed  by 
branches  of  the  lower  lobe. 

The  left  veins  cross  in  front  of  the  descending  aorta;  and  one  springs 
^n>m  each  lobe  of  the  lung. 

NERVES  OF  THE  THORAX. 

The  pneumogastric  and  the  sympathetic  nerves  sui)ply  the  viscera  of  the 
^^orax.     Through  the  cavity  courses  the  phrenic  nerve  to  the  diaphnigin. 

•     An  example  of  two  large  vessels,  *'  double  vena  cava,"  opening  into  the  right 
aricle  in  the  adult,  is  contained  in  the  Mnseum  of  University  College. 
■■  See  a  paper  by  Mr.  Marshall  on  the  development  of  the  veins  of  the  neck 
^lilosoph.  Transac,  1850). 
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Dissection,  The  |)breiiic  nerve  is  siitriciently  denuded  for  its  examina- 
tion ;  but  the  student  should  tniee  the  vagus  nerves  through  the  thorax. 

Tlie  vagus  is  to  be  followed,  on  both  sides,  behind  the  root  of  the  lung, 
and  its  large  plexus  in  that  |>osition  is  to  be  dissected  out:  a  few  filaments 
of  the  gtinglinted  cord  of  the  sympathetic  coming  forwards  over  the  Rpinal 
column  to  the  plexus,  must  lie  h>oked  for.  In  front  of  the  root  on  the  letl 
side,  the  nerve  supplies  a  few  ))ulmonary  filaments.  Beyond  the  root  the 
vagus  is  to  be  pursued  along  the  (jesophagus  by  raising  the  lung  and  re- 
moving the  pleuni. 

The  piiKEXic  NERVE  is  a  bmnch  of  the  cervical  plexus  (p.  80).  In  its 
course  through  the  thorax  it  lies  along  the  side  of  the  |)eric«inlium,  and  at 
a  little  distance  in  front  of  the  root  of  the  lung,  with  a  small  com|)anion 

artery.     When  near  the  diaphragm  it  is  divided  into  branches;  the:«»  |ier-  

fonite  th(».  muscle,  a!nl  are  distributed  on  the  under  surface.     The  nerves  ^^^ 

of  op)>osite  sides  difl'er  in  length,  and  in  their  connections  above  the  root         v^^t 
of  the  lung. 

The  riyht  nerve  is  deejier  at  tirst,  and  is  also  shorter  and  straighter  than  ,«-»ji 
the  left.  In  entering  the  chest  it  crosses  beiiind  the  sul)clavian  vein,  but  :#~  jcjt 
in  front  of  the  internal  mammary  artery  ;  and  it  lies  afterwards  along  the  ^^m  le 
right  side  of  thi.'  innominate  vein  and  superior  cava  till  it  reaches  the  root 
of  tiie  lung. 

Tiie  left  nerve  crosses  the  subclavian  artery,  but  has  the  same  position 
as  the  right  to  the  mammary  vessels  when  entering  the  cavity.     In  the 
tiiorax  it  is  dir(»cted  in  fn»nt  of  tlie  arch  of  the  aorta  to  the  root  of  tlie^ 
lung,  anil  makes  a  curve  lower  down  around  the  projecting  heart.     Before 
reaching  the  aorta  the  nerve  is  [)laced  external  to  the  left  common  earotidf  >  m  ^tid 

artery;  and  crosses  the  h^ft  vagus  from  without  inwards,  so  as  to  be  inter -»  ^^r- 

nal  to  that  nerve  on  tiie  arch. 

Branches,     Some  small   filaments  are  said   to  be  furnished  from  thes^Mrff^be 
nerve  to  the  pleuni  and  jMM'icardium. 

Internal  mammary  artery.  A  small  part  of  this  artery,  which  lies  be— i" 
nentli  the  first  rib,  and  winils  round  the  phrenic  nerve  and  the  innominato  ^-^ate 
vein  to  r(?ach  the  side  of  the  sternum,  is  now  to  be  learnt.  It  givt^s  thc^^^-^he 
following  offset : — 

Tli(»  superior  phrenic  branch  (ctmies  nervi  phrenici)  is  a  very  8lendeK'^:»-^|cr 
art«*ry,  which  nccom[)anies  the  |»hrenic  nerve  to  the  diaphragm,  and  is  dia-^-*  ■*•- 
tributed  to  that  muscle,  anastomosing  therein  with  other  bnincbes  of  th^  m'^  "the 
aorta,  and  with  the  musculo-phrenic  bmnch  of  the  internal  mammary  (p.  289).  ^  ♦^). 

The  PNEiMoriASTRio  NEKVE  (p.  181)  passes  through  the  thorax  to  th^^"^  ^he 
abdomen.     In  the  low<*r  jiart  of  the  thorax  the  nerves  of  op|>os]te  side-^^-^^^^ 
have  a  similar  position,  for  tlu*v  pa-^s  behind  the  root  of  the  lung,  each  ow^^^^oa 
its  own  side,  and  along  the  'csopliagus  to  tlie  stomach.     But  above  th-.^-'   ^c 
root  of  the  linig,  tin*  right  and  left  n«*rves  differ  much.     Each  supplie^:^  -■« 
bnmches  to  the   viscera,  viz.,  to  the   heart,  the  windpij)e  and  lungs,  an-^'-^wc/ 
the  gullet.  • 

The  riyht  vairus  is  po^^terior  to  the  left  in  position.     It  enters  the  tli^^     o- 
rax  between  the  sulu'luvian  artervand  the  inmmiinate  vein,  and  is  directe^^^*^/ 
oblitpiely  backwanls,  by  the  side  of  the  trachea,  and  between  this  tul^^&e 
and  the  o'sophagns,  to  the  posterior  aspect  of  the  nM)t  of  the  lung,  where  it 

gives  rise  to  the  posterior  pulmonary  plexus.  From  the  plexus  two  lar* 
offs<»ts  an*  continued  to  the  back  of  the  gullet,  and  unite  below  into  o' 
trunk,  which  reaches  the  |K)sterior  surface  of  the  stonuich. 

The  lejlt  nerve  appears  in  the  thorax  on  the  outer  side  of  the  left  coi 
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mon  carotid  arterj,  and  courses  over  the  arch  of  the  aorta,  and  beneath 
the  root  of  the  lung,  forming  there  a  larger  plexus  than  on  the  right  side. 
From  the  pnlmomc  plexus  one  or  two  branches  pass  to  tlie  front  of  tlie 
cesophagus,  and  join  with  offsets  of  the  riglit  nerve  in  a  plexus ;  but  it« 
piec««  &rv  collected  finally  into  one  trunk,  wliich  is  continued  on  tlie  front 
of  the  gullet  to  the  anterior  part  of  the  stom^ich. 

The  branches  of  the  pneumo-gastric  nerve  in  the  thorax  are  the  follow- 
ing:— 

a.  The  recurrent  or  inferior  laryjigeal  rierve,  arising  on  the  rigiit  side 

on  a  level  with  the  subclavian  artery,  and  on  the  left,  at  the  low«»r  border 
of  the  arch  of  the  aorta,  bends  backwards  to  the  tnichea,  along  which  it 
ascends  to  the  larynx.  On  each  side  this  branch  is  freely  connected  with 
the  eervic^  cardiac  branches  of  the  sympathetic  nerve,  es|>ecially  on  the 
left  Aide  beneath  the  arch  of  the  aorta. 

b.  Cardiac  Arawr^c*  (thoracic).  Besides  the  cardiac  branches  furnished 
by  the  vagus  in  the  neck,  otlier  offsets  pass  in  front  of  the  trachea  to  the 
cardiac  plexus.  On  the  right  side  they  come  from  the  trunk  of  the  vagus 
and  the  recurrent  branch,  but  they  are  supplied  by  the  recurrent  nerve 
alone  on  the  left  side. 

The  termination  of  the  lower  cervical  cardiac  branch  of  each  vagus 
nerve  (p.  114)  may  be  now  seen.  The  branch  of  the  right  lies  by  the 
side  of  the  innominate  artery,  and  joins  a  cardiac  nerve  of  tlie  sympathetic 
of  the  same  side;  and  the  branch  of  the  left  vagus  crosses  over  tlie  arch 
of  the  aorta,  to  end  in  the  sujierficial  cardiac  plexus. 

r-  Pulmonary  branches.  There  are  two  sets  of  nerves  for  the  lung, 
one  on  the  anterior  and  the  other  on  the  ])OSterior  jispect  of  the  root. 

The  anterior  branches  are  two  or  three  in  number,  and  small  in  size,  and 
communicate  with  filaments  of  the  sympathetic  on  the  pulmonary  artery: 
these  nerves  are  b**st  seen  on  the  left  :>ide. 

The  posterior  branches  are  the  largest  and  much  the  most  numerous. 
Forming  a  plexiform  arningement  (|K)sterior  pulmonary  plexus)  behind 
the  root  of  the  lung  by  the  flattening  and  splitting  of  the  trunk  of  the 
nerve,  they  are  joined  by  filaments  from  the  third  and  fourth  ganglia  of 
the  knotted  cord  of  the  sympathetic,  and  are  conveyed  into  the  lung  on 
the  divisions  of  the  air  tube. 

d.  (Esophageal  brandies  are  furnished  to  the  gullet,  but  in  greatest 
abundance  in  the  lower  half.  Below  the  root  of  the  lung  the  branches  of 
the  pneumo-gastric  nerves  surround  the  ccsopliagus  with  a  network  {plexus 
Jfulig). 

Sympathetic  Nerve.  In  the  thomx  the  sympathetic  nerve  consists 
«r  a  knotUid  cord  along  each  side  of  the  spinal  column,  which  cominuni- 
^xdes  with  the  spinal  nerves  :  and  of  a  large  [>revertebral  or  cardiac  plexus, 
"vhich  distributes  branches  to  the  heart  and  the  lungs. 

The  gangliated  cord  will  be  seen  in  a  future  stage  of  the  dissection  after 
^he  heart  and  the  lungs  have  been  removed. 

The  CARDIAC  PLEXUS  lie^  at  the  base  of  the  heart  around  the  great 
l^kKxl vessels.     A  part  of  this  network,  the  superficial  cardiac  plexus,  has 
f>een  already  descrilied  (p.  314).    Tlie  remaining  part,  or  the  deep  cardiac 
piexus,  is  placed  beneath  the  arch  of  the  aorta. 

jUissections,  The  cardiac  plexus  has  been  injured  by  the  previous  ex- 
nmi nation  of  the  heart,  so  that  it  should  be  dissected  in  a  body  in  which 
tli^s    heart  and  the  large  vessels  are  entire. 

^itsection.     The  arch  of  the  aorta  is  to  be  cut  across  near  the  heart 
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and  close  above  the  pulmonary  artery,  and  is  to  be  drawn  over  to  the  left 
side :  next  the  upper  cava  is  to  be  divided  above  the  entrance  of  the  vena 
azygos,  and  its  lower  part  is  to  be  thrown  down.  By  the  removal  of  some 
fibrous  and  fatty  tissues  and  lymphatic  glands,  the  right  part  of  the  plexus, 
in  which  the  nerves  of  the  right  side  are  united,  will  be  seen  in  front  of  the 
trachea,  above  the  right  branch  of  the  pulmonary  artery.  The  offsets  to 
the  heart  should  be  followed  downwards  on  the  trunk  of  the  pulmonary 
artery  ;  and  those  to  the  lung  should  be  traced  along  the  right  branch  of 
that  vessel.  , 

To  lay  bare  the  part  of  the  plexus  into  which  the  nerves  of  the  left  side 
of  the  body  enter,  the  arch  is  to  be  cut  through  a  second  time,  to  the 
right  of  and  close  to  the  junction  of  the  ligamentum  arteriosum  with  it ; 
and  the  transverse  part  of  the  arch  is  to  be  turned  upwards  with  the  great 
vessels  attached.  The  lymphatic  glands  and  the  areolar  and  fatty  tissue 
being  cleared  away  from  the  plexus  as  on  the  opposite  side,  the  offsets  to 
the  posterior  coronary  plexus  of  the  heart  are  to  be  cleaned. 

Deep  cardiac  plexus.  This  large  centre  is  situate  between  the  trachea 
and  tiie  arch  of  the  aorta,  above  the  branches  of  the  pulmonary  artery. 
In  it  are  united  the  cardiac  nerves  of  the  sympathetic  of  both  sides  of  the 
neck,  except  the  highest  nerve  of  the  left  side  :  and  the  cardiac  branches 
of  the  vagus  in  the  neck  and  chest,  with  the  exception  of  the  lowest 
cervical  branch  of  the  left  side.  From  it  nerves  are  furnished  to  the  heart 
and  lungs. 

Tlie  several  nerves  entering  the  plexus  are  not  intermingled  in  a  plexi- 
form  mass  in  front  of  the  trachea  ;  but  those  of  the  riglit  side  unite 
together  on  the  right  of  the  air  tube,  and  those  of  the  left  have  a  like 
junction  on  their  side. 

The  right  part  of  the  plexus  is  placed  above  the  right  branch  of  the 
pulmonary  artery,  and  receives  the  nerves  of  the  right  side,  viz.,  the  car- 
diac nerves  of  the  sympathetic  in  the  neck ;  the  cardiac  branches  of  the 
trunk  of  the  vagus,  in  both  the  neck  and  chest ;  and  the  cardiac  offsets  of 
the  recurrent  brancli. 

The  branches  of  this  half  of  the  plexus  are  distributed  mostly  to  the 
right  side  of  the  heart,  and  pass  downwards  before  and  behind  the  right 
brancli  of  the  puhnonary  artery :  those  in  front  running  on  the  trank 
the  pulmonary  artery  to  end  in  the  anterior  coronaiy  plexus  (p.  315)  ;  and 
the  nerves  behind  supply  the  riglit  auricle  of  the  heart.  Offsets  are  sent 
laterally  on  the  branch  of  the  artery  to  the  root  of  the  lung. 

The  left  half  of  the  plexus  lies  close  to  the  ligamentum  arteriosum,  and 
rather  on  the  left  of  the  trachea.  In  it  are  collected  the  cardiac  nerves  of 
the  sympathetic  ganglia  of  the  left  side  of  the  neck,  except  the  highest ; 
and  numerous  and  large  branches  of  the  left  recurrent  nerve  of  the  vagus. 

Nerves  descend  from  it  to  the  heart  around  the  left  branch  and  trunk  of 
the  pulmonary  artery,  and  after  supplying  branches  to  the  left  auricle,  ter* 
minate  in  the  |>08terior  coronary  plexus  (p.  315).  A  considerable  offset  is 
directed  forwards  by  the  side  of  the  ligamentum  ductus  arteriosi  to  the 
superficial  cardiac  plexus ;  and  some  nerves  reach  the  left  anterior  pulmc 
nary  plexus  by  passing  along  the  branch  of  the  pulmonary  artery. 

Termination  of  the  cardiac  branches  of  the  sympathetic  nerve  of  the 
neck  (p.  117). 

On  the  right  side  there  are  usually  only  two  cardiac  nerves  entering  the 
thorax,  for  the  highest  nerve  is  blended  commonly  with  one  of  the  others. 
The  middle  and  inferior  nerves  pass  beneath  the  subclavian  artery  to  the 
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iglit  half  of  the  deep  plexus  :  they  communicate  with  the  branches  of  the 
"Recurrent  laryngeal  nerve  of  the  vagus. 

On  the  left  side  the  highest  cardiac  nerve  lies  over  the  arch  of  the 
aorta,  and  ends  in  the  superficial  cardiac  plexus ;  it  may  give  a  branch 
beneath  the  arch  to  the  deep  plexus.  Only  one  other  nerve,  tlie  lower 
cardiac,  may  be  seen  entering  the  left  side  of  the  deep  plexus,  as  tlie  mid- 
dle one  throws  itself  oftentimes  into  it. 


THE  TRACHEA  AND  THE  LUNG. 

Dissection,  To  see  the  pieces  of  the  air  tube  in  the  root  of  the  lung,  it 
will  be  necessary  to  remove  the  pulmonary  artery  with  its  branche:!,  and 
the  pulmonary  veins.  And  when  the  transverse  part  of  the  arch  of  the 
aorta,  which  has  been  already  cut  through,  is  turned  to  one  side,  the  dis- 
sector will  be  able  to  clear  away  the  bronchial  glands,  the  nerves,  and  the 
fibrous  tissue  from  the  part  of  the  trachea  in  the  thorax,  and  from  the 
branches  into  which  it  bifurcates. 

The  TRACHEA,  or  the  air  tube,  reaches  from  the  larynx  to  the  lungs, 
and  lies  on  the  front  of  the  spinal  column.  The  tube  begins  opposite  the 
fifth  cervical  vertebra ;  and  it  ends  commonly  at  the  fourtb  dorsiil  vertebra 
by  dividing  into  two  pieces  (bronchi),  one  ibr  each  lung.  Its  point  of 
splitting  may  be  a  vertebra  lower. 

Its  connections  in  the  neck  are  described  in  p.  121,  and  its  structure  in 
p.  162.     The  part  in  the  thorax  remains  to  be  studied. 

In  the  thorax  the  trachea  is  situate  with  the  great  vessels  in  the  space 
between  the  pleural  bags.  Here  it  is  covered  by  the  arch  of  the  aorta,  by 
the  innominate  and  left  carotid  arteries,  and  by  the  cardiac  plexus  of 
nerves.  Behind  the  air  tube  is  the  oesopliagus,  which  is  slightly  inclined 
to  the  left  near  the  arch  of  the  aorta.  On  the  riglit  side  are  the  vagus, 
and  the  innominate  artery,  for  a  short  distance,  alter  this  has  passed  over 
the  trachea ;  and  on  the  left  side  lie  the  left  subclavian  artery,  and  the 
Tagus  with  its  recurrent  branch. 

The  bronchi,  or  the  branches  of  the  air  tube,  are  contained  in  the  roots 
of  the  lungs,  and  are  surrounded  by  vessels,  glands,  and  nerves.  Near  the 
lung  each  is  divided  into  as  many  primary  pieces  as  there  are  lobes.  In 
their  structure  and  form  the  bronchi  resemble  the  windpipe,  for  they  are 
round  and  cartilaginous  in  front,  but  flat  and  muscular  and  membranous 
behind.  Their  position  behind  the  other  pulmonary  vessels  has  been  de- 
icrihed  at  p.  310 ;  but  tlie  characters  of  each  are  now  to  be  noticed. 

The  right  branch  is  about  an  inch  in  length,  and  is  larger  than  the  left  ; 
it  passes  outwards,  on  a  level  with  the  fourth  dorsal  vertebra,  beneath  the 
arch  of  the  aorta  and  the  upper  cava,  and  above  the  right  pulmonary 
artery :  the  vena  a/.ygos  arches  above  it. 

The  left  brani'h,  about  two  inches  long,  is  directed  obliquely  downwards 
through  the  arch  of  the  aorta,  and  joins  the  root  of  the  left  lung  a  vertebra 
tower  than  on   the  0|)posite  side.     The  tube  lies  on   the  a'sophagus  and 
t.horacic  duct,  and  on  the  aorta ;  it  is  at  first  below  the  level  of  the  corre- 
sponding pulmonary  artery. 

Dissection.    The  lungs  are  to  be  removed  now  from  the  body  by  cutting 
"through  the  vessels  of  the  root. 

The  remains  of  the  heart  and  pericardium  are  to  be  taken  away  after- 
ards.     For  their  remo\al  the  inferior  cava  is  to  be  divided,  and  the  jHiri- 
ium  to  be  detached  from  the  surface  of  the  diaphragm  ;  in  removing 
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the  pericardium,  the  dissector  should  be  careful  not  to  injure  the  parts 
contained  in  the  interpleural  space  in  front  of  tlie  spine. 

Physical  Characters  of  the  Lung.  The  surface  of  the  lung  is 
smooth  and  shining,  and  is  invested  by  the  pleura.  Through  the  serous 
covering  the  mass  of  the  lung  may  be  seen  to  be  divided  by  septa,  into 
small  irregularly-sized  pieces  or  lobules.  On  looking  closely  at  it,  espe- 
cially at  a  thin  margin,  minute  cells  will  be  perceived  in  it. 

The  tint  of  the  lung  varies  with  age.  In  infancy  the  color  is  a  pale 
red ;  but  in  the  adult  the  texture  becomes  grayish,  and  presents  here  and 
there  dark  gray  spots  or  lines  of  pigment,  whose  shade  deepens  with  in- 
creasing age,  and  becomes  even  black  in  old  people.  After  death,  the 
color  of  the  posterior  border  may  be  bluish-black  from  the  accumulation  of 
blood. 

To  the  touch  the  lung  is  soft  and  yielding,  and  on  a  section  the  pulmo- 
nary substance  appears  porous  and  spongy  ;  but  the  lung  which  is  deprived 
of  air  by  pressure  has  a  tough  leathery  feel.  Slight  pressure  with  the 
thumb  and  finger  drives  the  air  from  the  containing  cells  through  the  pul- 
monary structure,  and  produces  the  noise  known  as  crepitation.  If  the 
lung  contains  serum,  a  frothy  red  fluid  will  run  out  when  it  is  cut. 

The  texture  of  the  lung  is  very  elastic;  this  elasticity  causing  the  organ 
to  diminish  greatly  when  the  thorax  is  opened,  and  to  expel  air  that  may 
be  blown  into  it. 

The  specific  gravity  of  the  lung  varies  with  the  conditions  of  dilatation 
and  collapse,  or  of  infiltration  with  fluid.  When  the  pulmonary  substance 
is  free  from  fluid,  and  filled  with  air,  it  floats  in  water;  but  when  it  is 
quite  deprived  of  air  it  is  slightly  heavier  than  water,  and  sinks  in  that 
fluid.  The  weight  of  the  lung  is  influenced  greatly  by  the  quantity  of 
other  material  contained  in  its  texture;  ordinarily  it  ranges  from  eighteen 
to  twenty-one  ounces,  and  the  right  lung  is  about  two  ounces  heavier  than 
the  left.  In  the  male  the  lungs  are  larger,  and  slightly  heavier  than  in 
the  female. 

Dissection,  By  tracing  the  large  bninches  of  the  bronchi,  and  the 
bloodvessels  and  nerves  into  the  lung,  the  mode  of  branching  of  the  air 
tubes  will  be  apparent;  and  by  inflating  a  part  of  the  lung,  the  cellular 
structure  may  be  seen.  But  the  arrangement  of  the  small  air  cells  about 
their  tube,  and  the  disposition  of  the  different  vessels,  cannot  be  ascer- 
tained without  flne  injections  and  a  microscope. 

Structure  of  the  Lung.  The  spongy  pulmonary  tissue  consists  of 
minute  recesses  or  cells,  in  which  the  smallest  branches  of  the  air  tube 
terminate;  and  the  mass  of  the  lung  is  formed  by  the  collection  of  those 
cells  into  small  groups  or  lobules,  and  by  the  aggi*egation  of  the  lobules 
into  larger  miisses  or  lobes.  Each  lobule  is  distinct  from  its  fellows,  and 
is  furnished  with  its  air  tube  and  nerves,  and  with  its  set  of  vessels  con- 
cerned in  the  function  and  nutrition. 

The  parts  of  the  lung  are  united  by  a  serous  covering,  prolonged  con- 
tinuously over  the  surface;  and  by  a  subserous  layer  of  areolar  tissue 
which  penetrates  into  the  anterior,  subdividing  it  into  pieces.  These 
several  parts  are  examined  more  in  detail  below. 

Serous  and  subserous  coverings.  The  casing  derived  from  the  pleura 
is  thin  and  transparent,  and  forms  an  entire  capsule  for  the  lung,  except 
at  the  root  where  the  vessels  enter.  The  subserous  areolar  layer  contains 
fibres  of  elastic  tissue,  and  not  only  covers  the  surface,  but  extends  in- 
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"^arda,  establishing  the  division  of  tlie  mass  into  lobules:  where  it  sepa- 
rates the  lobules  it  is  named  interlobular  tissue,  and  is  free  from  fat. 

Bronchial  branches  in  the  lung.  When  a  bronchus  is  followed  into 
the  pulmonary  structure  it  is  found  to  divide  generally  in  a  binary  order, 
and  to  diminish  in  size  at  each  subdivision,  until  one  terminal  otiTset  ap- 
pertains to  a  lobule.  In  the  lobule  the  tube  has  a  diameter  of  ^j^  to  t^^^^  of 
an  inch.  When  this  last  degree  of  diminution  is  reached,  the  tube  gives 
origin  to  the  air  cells. 

The  larger  bronchial  branches  have  the  same  composition  as  the  trachea, 
but  they  are  round  in  the  lung,  instead  of  being  semi-elliptical  as  in  the 
trachea.  The  smallest  branches  want  some  of  the  elements  found  in  the 
larger  bronchi;  and  those  from  which  the  cells  spring  are  irregular  in 
shape,  appearing  to  be  spaces  amongst  the  cells  rather  than  tubes  with 
continuous  walls. 

Changes  in  the  bronchi.  The  modifications  of  the  component  parts  of 
the  bronchi  are  the  following: — The  pieces  of  cartilage  are  broken  up  in 
the  smaller  bronchial  tubes,  and  are  scattered  over  the  wall  as  irregular 
fragments.  Becoming  thinner  and  smaller  as  the  subdivision  of  the  air 
tube  proceeds,  they  at  last  disappear,  and  are  absent  from  the  terminal 
branches.  'i^\\e  Jibrous  and  elastic  tissues  of  the  bronchial  tubes  are  con- 
tinued to  the  air  cells,  but  in  the  small  cell-bearing  branches,  the  bundles 
of  elastic  tissue  are  diffused,  and,  much  diminished  in  strength,  blend  with 
the  fibrous  or  areolar  tissue  to  form  the  wall.  The  muscular  fibres  are 
diffused  over  the  inner  surface  of  the  smaller  bronchi,  where  they  have  an 
annular  arrangement;  they  extend  beyond  the  limit  of  the  pieces  of  carti- 
lage, but  they  cease  where  the  cells  begin  to  be  formed.  The  mucous 
membrane  becomes  thinner  as  it  extends  onwards  in  the  bronchial  pieces, 
and  IS  finally  continued  to  the  cells,  where  it  is  transparent.  Its  epithe- 
lium is  columnar  and  ciliated  in  the  bronchial  tubes,  but  is  changed  to 
squamous  or  laminar  in  the  air  cells. 

Lobules  and  lobes.  A  lobule  is  a  cluster  of  air  cells  around  a  terminal 
branch  of  the  air  tube.  Varying  in  size  and  shape,  each  lobule  is  invested 
by  areolar  tissue,  and  possesses  its  own  offset  of  the  air  tube,  as  well  as 
distinct  branches  of  vessels  and  nerves.  The  lobes  are  produced  by  the 
aggregation  of  the  lobules. 

The  air  cells  are  the  little  recesses  or  dilatations  connected  with  the 
smallest  branches  of  the  air  tube.  They  are  polyhedral  in  form,  except 
on  the  surface  of  the  lung,  and  are  distinct  one  from  another,  save  through 
the  channel  of  the  air  passage.  The  cells  are  clustered  in  groups  around 
the  terminal  branches  of  the  air  tube,  with  which  they  communicate  by 
large  orifices.  These  small  spaces  are  about  ^^j^  of  an  inch  across,  but 
tliey  are  larger  on  the  surface  and  at  the  edges  than  in  the  deeper  parts  of 
the  lung.  The  cell  wall  is  formed  by  areolar  and  elastic  tissue,  and  is 
h'necl  by  a  transparent  mucous  membrane  possessing  laminar  epithelium. 
Beneath  the  mucous  lining  is  a  network  of  capillaries  of  the  pulmonary 
v<e88els. 

Vessels  of  the  Lung.    Two  sets  of  vessels  are  furnished  to  the  lung. 

One  being  concerned  in  its  function,  the  other  in  the  nutrition.     The  ves- 

^csld   conveying  blood  to  the  lung  to  be  aerated,  and  carrying  that  fluid 

<^^vay  after  it  has  been  subjected  to  the  respiratory  process,  are  named 

f>ulmonary.     The  vessels  connected  with  the  nutrition  of  the  texture  are 

o«^led  bronchial. 

The  pulmonary  artery  divides  like  the  bronchus,  which  it  accompanies 
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to  the  lobule.  At  the  lobule  the  arterial  branch  is  minutely  subdivide<], 
and  its  ramifications  enter  tlie  interlobular  fissure  to  end  in  the  cell  wall 
in  the  following  way: — Over  the  bottom  of  the  cell  they  form  a  very  fine 
capillary  network,  but  at  the  circumference  they  give  rise  to  a  circular 
vessel ;  and  the  circles  of  several  cells  communicate  with  each  other. 

The  pvlmonary  veins  begin  in  the  vascular  network  before  mentioned. 
The  twigs  issuing  from  the  several  lobules  are  destitute  of  valves,  and  are 
united  in  larger  tubes  which  course  to  the  root  of  the  lung.  Although  the 
small  lobular  branches  of  the  arteries  remain  separate  from  one  another, 
the  corresponding  veins  anastomose  together. 

The  bronchial  arteries  enter  the  lung  on  the  air  tube,  and  supply  deep 
branches  to  it  and  the  contiguous  glands,  to  the  large  bloodvessels,  and  to 
the  interlobular  areolar  tissue  of  the  lung.  On  the  smallest  air  tubes 
minute  branches  anastomose  with  offsets  of  the  pulmonary  arteries. 

Superficial  tortuous  offsets  of  the  artery  ramify  beneath  the  pleura,  form- 
ing a  capillary  network. 

The  bronchial  vein  begins  by  twigs  corresponding  with  the  superficijU 
and  deep  branches  of  the  artery.  Leaving  the  lung  at  the  root,  the  vein 
ends  differently  on  opposite  sides  of  the  botly  (p.  337). 

Nerves  and  lymphatics.  The  lung  receives  nerves  from  the  vagus  and 
the  sympathetic  ;  and  the  offsets  follow  the  branches  of  the  air  tube,  but 
their  ending  is  uncertain.  Remak  describes  small  ganglia  on  the  sym|)a- 
thetic  filaments.  The  lymphatics  of  the  lung  are  both  superficial  and  deep, 
and  enter  the  bronchial  glands  at  the  root  of  the  lung. 

PARTS  ON  THE  SPINE  AND  THE  SYMPATHETIC  CORD. 

In  front  of  the  spinal  column  are  the  several  parts  lying  in  the  inter- 
pleural space  of  the  posterior  half  of  the  mediastinum,  viz.,  the  aorta, 
azygos  veins,  thoracic  duct,  oesophagus,  and  splanchnic  nerves. 

Dissection,  The  thoracic  duct  should  be  found  first  near  the  diaphragm 
by  removing  the  pleural;  there  it  is  about  as  large  as  a  crow  quill,  and 
rests  against  the  right  side  of  the  aorta :  this  slender  vessel  may  be  in- 
jected with  tallow. 

The  areolar  tissue  and  the  pleura  are  to  be  cleared  away  from  the  dif- 
ferent parts  before  mentioned  ;  and  the  azygos  or  intercostal  veins,  one  on 
the  right  and  two  on  the  left  aorta,  should  be  dissected.  Next  follow  the 
thoracic  duct  upwards  beneath  the  arch  of  the  aorta,  and  along  the  oeso- 
phagus beneath  the  pleura,  till  it  leaves  the  upper  aperture  of  the  thorax. 

After  raising  the  pleura  also  from  the  inner  surface  of  the  chest,  the 
gangliated  cord  of  the  sympathetic  nerve  will  be  seen  lying  over  the  heads 
of  the  ribs.  Branches  are  to  be  followed  outwards  from  the  ganglia  to  the 
intercostal  nerves  ;  and  others  inwards  over  the  bodies  of  the  vertebrae, — 
the  lowest  and  largest  of  these  forming  the  three  trunks  of  the  splanchnic 
nerves. 

The  DESCENDING  THORACIC  AORTA  is  the  part  of  the  great  systemic 
vessel  above  the  diaphragm.  Its  extent  is  from  the  lower  border  of  the 
fifth  dorsal  vertebra  (the  left  side),  where  the  arch  ceases,  to  the  front  of 
the  last  dorsal  vertebra. 

Contained  in  the  interpleural  space  in  front  of  the  spine,  the  vessel  is 
rather  curved,  lying  at  its  upper  [lart  on  the  left,  but  below  on  the  front 
of  the  spinal  column.  Beneath  it  are  the  vertebrae  and  the  smaller  azygos 
veins.     In  front  of  the  vessel  is  the  root  of  the  left  lung  with  the  pericar- 
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diam.  On  its  left  side  it  is  covered  throughout  by  the  pleura ;  and  on  its 
right  side  are  the  OBSophagus  and  the  thoracic  duct,  though  near  tlie  dia- 
phragm the  gullet  is  placed  over  the  aorta. 

The  branches  of  the  vessel  are  distributed  to  the  surrounding  parts,  and 
are  named  from  their  destination  bronchial,  {xericardial,  oesophageal,  medi- 
astinal, and  intercostal. 

a.  The  bronchicU  arteries  supply  the  structure  of  the  lungs,  and  adhere 
to  the  posterior  part  of  the  bronchial  tubes,  on  which  they  ramify  (p.  336)  ; 
they  give  some  twigs  to  the  bronchial  glands  and  the  (esophagus. 

For  the  left  lung  there  are  two  arteries  (su[)erior  and  inferior),  which 
arise  from  the  front  of  the  aorta  at  a  distance  from  each  other. 

The  artery  of  the  right  lung  arises  in  common  with  one  of  the  left  bron- 
chial arteries  (superior),  or  from  the  first  intercostal  artery  of  the  right 
side. 

Bronchial  veins,  A  vein  issues  from  the  root  of  each  lung,  and  ends 
in  the  following  manner :  the  right  joins  the  larger  azygos  vein  ;  and  the 
left  ends  in  the  superior  intercostal  vein  of  its  own  side. 

b.  The  pericardial  branches  are  some  irregular  twigs,  which  are  fur- 
nished to  the  posterior  part  of  the  cardiac  bag. 

c.  (Esophageal  branches  arise  at  different  points  of  the  aorta,  and  are 
ibur  or  five  in  number.  Ramifying  in  the  gullet,  the  vessels  anastomose 
"With  one  another;  above,  they  communicate  with  branches  of  the  inferior 

tfliyroid  artery  near  the  pharynx ;  and  below,  with  twigs  of  the  coronary 
tfirtery  of  the  stomach. 

€L  Small  mediastinal  branches  (posterior)  supply  the  areolar  tissue  and 
Cfi^  glands  in  the  interpleural  space. 

«.  The  intercostal  arteries  are  ten  on  each  side ;  nine  are  furnished  to 

thcs  same  number  of  lower  intercostal  spaces,  whilst  the  last  lies  below  the 

rslfth  rib  :  to  the  upper  two  s{)aces  branches  are  supplied  from  the  inter- 

tal  artery  of  the  subclavian  trunk. 

These  small  vessels  arise  from  the  posterior  part  of  the  aorta,  and  run 

ommC  wards  on  the  bodies  of  the  vertebras,  beneath  the  cord  of  the  sympathe- 

t.i<5    nerve,  to  the  intercostal  s[)aces,  where  each  divider  into  an  anterior  and 

A      |308terior  bi*anch.     In  this  course  the  up[>er  arteries  have  a  somewhat 

oblique  direction  ;  and  as  the  aorta  lies  on  the  left  of  the  spine  the  right 

^Cd0««l6  are  the  longest :  the  right  also  pass  beneath  the  oesophagus,  the 

tHoTacic  duct,  and  tlie  azygos  vein.     Many  twigs  are  supplied  to  the  bodies 

ot*    the  vertebne. 

i^n  the  spaces  bounded  by  the  true  ribs,  the  anterior  branchy  the  larger 

^  •^^he  two,  continues  onwards  between  the  muscular  strata  nearly  to  tlie 

interior  third  of  the  intercastal  space,  where  it  ends  in  two  pieces,  which 

•■•aatomose  with  the  intercostal  arteries  of  the  internal  mammary  (p.  239). 

•^^  first  the  artery  lies  in  the  middle  of  the  intercostal  space,  beneath  the 

P*«ura  and  a  fascia  from  the  internal  intercostal  muscle,  and  resting  on  the 

***^rnal  intercostal  layer ;  but  near  the  angle  of  the  rib  it  ascends  to  the 

'^Pper  boundary.     Accompanying  the  artery  are  the  intercostal  vein  and 

2^^^,  the  vein  being  commonly  above,  and  the  nerve  below  it ;  but  in 

'^^pper  spaces  the  nerve  is,  at  first,  higher  than  the  artery. 

^^low  the  true  ribs  the  vessels  are  contained  partly  in  the  thoracic  and 

'^^''^iy  in  the  abdominal  wall.     Behind  they  have  the  same  course  and 

??^nt5ctions  as  the  higher  intercostals ;   but  in  the  wall  of  the  abdomen 

^y  lie  between  the  two  dee[)  muscles ;  they  will  be  noticed  hereafter. 

^ranches  are  furnished  to  the  intercostal  and  abdominal  muscles,  and 

22 


^38  DISSECTION    OF    THE    THORAX. 

to  the  ribs.  About  the  centre  (from  front  to  back)  of  the  intercostal  space 
a  superficial  twig  arises,  which  accompanies  the  cutaneous  nerve. 

The  highest  artery  of  the  aortic  set  of  intercostals  anastomoses  with  the 
superior  intercostal  branch  of  the  subclavian  artery;  and  the  lowest  (below 
the  true  ribs)  enters  the  abdominal  wall,  and  anastomoses  with  the  arteries 
of  that  part. 

The  posterior  branch-  turns  backwards  between  a  vertebra  and  an  as- 
cending costo-transverse  ligament,  and  is  distributed  in  the  Back.  As  it 
passes  by  the  intervertebral  foramen  it  furnishes  a  small  spinal  branch  to 
the  vertebra;  and  the  spinal  cord.    (See  Vessels  of  the  Spinal  Cord.) 

The  intercostal  vein  resembles  closely  the  artery  in  its  course  and 
branching.  Near  the  head  of  the  rib  it  receives  a  contributing  dorsal 
branch,  and  then  joins  an  azygos  vein. 

The  superior  intercostal  artery  of  the  subclavian  trunk  (p.  78)  descends 
over  the  neck  of  the  first  rib,  external  to  the  ganglion  of  the  sympathetic, 
and  supplies  a  branch  to  the  first  intercostal  space  :  continuing  to  the 
second  space,  which  it  supplies  in  like  manner,  it  anastomoses  with  the 
upper  aortic  branch. 

Its  intercostal  offsets  divide  into  an  anterior  and  a  posterior  branch,  like 
the  arteries  from  the  aorta. 

The  vein  accompanying  the  artery  opens  into  the  innominate  vein  of 
the  same  side.  The  left  superior  intercostal  vein  (fig.  105,  t),  formed  by 
bi*anches  from  the  two  or  three  highest  spaces,  is  joined  by  the  left  bron* 
chial  vein,  and  ends  in  tlie  left  innominate  vein,  after  crossing  the  arch  of 
the  aorta. 

The  INTERCOSTAL  or  AZYGOS  VEINS  are  two  in  number  on  the  left,  and 
one  on  the  right  side,  and  receive  branches  corresponding  with  the  ofisets 
furnished  by  the  thoracic  aorta. 

The  right  or  larger  azygos  (fig.  106, ')  begins  in  the  lumbar  veins  on 
the  right  side  of  the  spine,  and  its  origin  is  discribed  with  the  vessels  of 
the  abdomen.  It  enters  the  thorax  through  the  aortic  opening  of  the 
diaphragm,  and'  ascends  on  the  right  side  of  the  thoracic  duct,  over  the 
intercostal  arteries  and  tlie  bodies  of  the  vertebrae.  Opposite  the  fourth 
intercostal  space  the  vein  arches  forwards  above  the  root  of  the  right  lung, 
and  enters  the  superior  cava  as  this  vessel  pierces  the  pericardium.  Its 
valves  are  very  incomplete,  so  that  blood  may  flow  either  way  ;  and  the 
intraspinal  and  intercostal  veins  may  be  injected  through  it. 

Branches,  In  this  vein  are  collected  the  intercostals  of  the  right  side 
below  the  upper  two  spaces  ;  some  of  the  intercostals  of  the  left  side  of 
the  thorax,  through  the  left  azygos  veins ;  and  some  small  (esophageal,  me- 
diastinal, and  vertebral  veins,  with  the  right  bronchial  vein. 

By  means  of  the  right  vein  the  inferior  communicates  with  the  saperior 
cava,  so  that  the  blood  may  reach  the  heart  from  the  lower  part  of  the 
body,  or  the  opposite,  if  one  of  the  cavse  should  be  obstructed. 

The  left  lower  azygos  vein  (fig.  106,  *)  begins  in  the  abdomen  in  the 
lumbar  veins  of  the  left  side  of  the  vertebral  column.  Entering  the  thorax 
along  witli  the  aorta,  or  through  the  crus  of  the  diaphragm,  the  vein  as- 
cends on  the  left  of  the  aortA  as  high  as  the  seventh  or  eighth  dorsal  ver- 
tebra, where  it  crosses  beneath  tliat  vessel  and  the  thoracic  duct  to  end  in 
the  right  azygos.  It  receives  the  four  or  five  lower  intercostal  veins  of  the 
left  side,  and  some  oesophageal  and  mediastinal  branches. 

The  left  upper  azygos  vein  (fig.  lOG,  *)  is  formed  by  offsets  from  the 
space  between  the  superior  intercostal  and  the  preceding.    Receiving  three 
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or  four  branches,  the  trunk  either  joins  the  lower  azygos  of  its  own  side, 
or  crosses  the  spine  to  open  into  the  right  vein. 

The  lESOPHAGCS  or  gullet  is  a  hollow  muscular  tube,  which  extends 
/rom  the  pharynx  to  the  stomach  :  the  cervical  portion  has  been  described 
nl  p.  121,  and  the  thoracic  {^art  is  now  to  be  examined. 

Appearing  in  the  thorax  rather  to  the  left  of  the  middle  line,  the  gullet 
is  directed  Iteneath  the  arch  of  the  aorta,  and  n*aches  the  middle  of  the 
fipint?  about  the  fifth  dorsal  vertebra.  PVom  that  spot  it  is  continued 
through  the  interpleural  space  on  the  right  of  the  aorta,  till  near  the 
diftpliragm,  where  it  takes  a  position  over  the  aorta,  to  gain  the  ccsopha- 
g&Ml  opening  of  that  muscle. 

^A^  far  as  the  aortic  arch  the  ccsophagus  lies  beneath  the  trachea,  though 
it  is  inclined  somewhat  to  the  left  of  the  air  tul)e ;  beyond  the  arch  it  is 
crossed  by  the  lef^  bronchus,  and  is  concealed  by  the  pericardium  as  far 
aA  tLe  diaphragm.  At  the  upper  ])art  of  the  thonix  the  gullet  rests  on 
th«  longus  colli  muscle  and  the  vertebne ;  but  below  the  arch  of  the  aorta 
it  is  se|)arated  from  the  spine  by  the  intercostal  vessels,  and  the  aorta. 
Lcfctcrally  it  touches  the  left  pleura  above  the  arch,  and  both  pleune  be- 
lo'W ,  but  more  of  the  right  than  the  left.  Below  the  bronchus  the  pneu- 
mo^astric  nerves  surround  the  (esophagus  with  their  branches ;  and  above 
tli<:^  same  spot  the  thoracic  duct  is  in  contact  with  it  on  the  left. 

JStructure.  If  a  piece  of  the  gullet  be  removed  and  distended  with  tow, 
it  '^ill  be  easy  to  show  a  muscular,  fibrous,  and  mucous  coat,  one  within 
another. 

''Xhe  muscular  coat  is  thick  and  strong,  and  possesses  two  layers  of  fibres, 
of*  ^hich  the  external  is  longitudinal,  and  the  internal  circular  in  direc- 
tion, like  the  muscular  tunic  of  the  other  parts  of  the  alimentary  tube. 
IrM  the  upper  third  of  the  oesophagus  the  fibres  are  red,  but  below  that  spot 
tlic^  color  becomes  paler. 

The  external  layer  is  formed  of  parallel  longitudinal  fibres,  which  form 
acm     entire  covering,  and  end  below   on   the  stomach.     The  fibres  begin 
Ofp^posite  the  cricoid  cartiluge  (p.  131) ;  and  at  intervals  varying  from  half 
arm     inch  to  an  inch  and  a  Imlf,  they  are  connected  with  tendinous  points 
(  ^^-^  to  ^'if  of  an  inch  long)  like  the  fibres  of  the  rectus  abdominis  muscle. 

The  internal  layer  of  circular  fibres  is  continuous  above  with  the  fibres 
o/€^  the  pharynx ;  they  are  more  obli()ue  at  the  middle  than  at  either  end 
i>4^   the  oesophagus. 

The  Jtbrous  layer  is  situate  between  the  muscular  and  mucous  coats, 
si^n^  attaches  the  one  to  the  other  loosely. 

The  mucous  coat  will  be  seen  on  cutting  open  the  tube  :  it  is  reddish  in 

color  above  but  pale  b<*low,  and  is  very  loosely  connected  with  the  muscu- 

l^^r  coat,  so  that  it  is  thrown  into  longitudinal  folds  when  the  oesopliHgus  is 

contracted.     Lining  the  interior  is  a  thick  layer  of  scaly  epithelium  ;  and 

tVie  surface  is  studded  with  minute  papillae. 

Some  compound  glands  (oDSO[>hageal)  are  scattered  along  the  tube  ;  at 
tli€  lower  part  of  the  gullet  they  are  most  numerous,  and  form  a  ring 
(cardiac)  close  to  the  stomach. 

Lymphatics  of  the  Thorax.  In  the  thonix  are  lymphatic  vessels 
of  the  wall  and  the  viscera,  which  enter  collections  of  glands,  and  end  in 
one  or  other  of  the  two  lymphatic  duets.  Besides  these,  the  large  thoracic 
duct  traverses  the  thorax  in  its  course  from  the  abdomen  to  the  ne(;k. 

Lymphatic  glands.     Along  the  course  of  the  internal  manmiary  artery 
lies  a  chain  of  sternal  or  mediastinal  glands,  which  receive  lymphatics 
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Fig.  106. 


from  the  front  of  the  chest,  the  thymus  hody,  the  pericardium,  uid  (he 
upper  surfaces  of  the  diaphra^  and  liver. 

On  ench  side  of  the  spine,  near  tlie  heads  of  tlie  ribs,  as  well  bb  between 
the  intercostal  muscles,  is  placed  a  gi-oup  of  inlerco$tal  glands  for  the  re- 
ception of  tlie  lymphatics  of  the  posterior  wall  of 
the  tfaoras. 

Numerous  bronchial  f^tatAt  are  Bituat«  at  the « 
division  and  idong  the  side  of  the  trachea,  througha 
which  the  lymphatics  of  the  lung  pass ;  and  be- 
neath the  arch  of  the  aorta  are  a  few  cardiac 
glands,  to  which  the  lymphatics  of  the  heart  ar^ 
directed. 

Along  the  side  of  the  aorta  and  cesophagua  is  ■ 
chain  of  «n>/>Ao^«a/ glands,  which  are  joined  b^« 
the  lymphatics  of  the  cesophagus,  and  coromunrj 
CBle  Willi  those  of  the  lungs. 

The  thoracic   duct    (fig.    106,')  ts    the    maif. 
channel  by  which  the  lymphatic  and  lacteal  fluFa 
of  the  lower  lialf  of  the  body,  and  of  the  lefi  si^  j 
of  the  upper  half  of  ihe  body,  is  conveyed  into  tFj 
blood.     The  duct  begins  in  the  abdomen   in  e 
enlargement    (chyli  receptaculum),  and  ends 
the  left  subclavian  vein  of  (lie  neck.     It  ie  ab^^. 
eighteen  inches  in  length,  and  is  contained  in  W- 
thorax,  except  at  its  origin  and  termination. 
has  the  undermentioned  connections ; — 

Kntering  Ihe  cavity  on  the  right  of  the  ■" 
and  throufrh  the  same  opening,  the  duct  asce 
on  the  Hghl  side  of  that  vessel,  as  high  as  i 

arch.  Opposite  the  iit^h  dorsal  vertebra  it  pai^si 
beneath  tlie  aortic  arch,  and  is  applied  to  the  Tn 
side  of  the  oesophagus,  on  which  it  is  conduKSfn 
to  the  neck  under  the  left  subclavian  artery.  At 
the  lower  part  ol'  the  neck  the  duct  arches  out. 
wards,  as  before  described  (p.  119),  to  open  into 
the  lefl  subclavian  vein. 

In  this  course  the  tube  is  ofientimes  diW<U 
in  two,  which  unite  again ;  or  its  diviriona  msy 
even  form  a  plexus.  Near  its  termination  jl  ii 
frc<iuenlly  branched.  It  is  provided  with  nlva 
at  inter\'als,  like  a  vein  ;  and  these  are  in  grealcri 
number  at  the  upper  part. 

Braurhei.  In  the  thorax  the  duct  receim 
the  lymphatics  of  the  left  half  of  the  cavity,  tix, 
from  the  sternal  and  Intercostal  glands ;  also  ^ 
lymphatics  of  the  left  lung,  the  left  side  el  th« 
heart,  and  the  trachea  and  oesophagus. 

The  rig/it  lymphatic  duct   (fig.  27)  neaV* 

necfra  of  the  thorax.     It  is  a  short  trunk,  sboB* 

ingle  of  union  of  the  subdatiu 

7!))  :  its  opening  is  guarded  ^ 


large  branches  from  the 

half  an  inch  in  length,  and  o|H>ns  ti 

and  jugular  veins  of  the  same  sii 


valv< 


(!'■ 


Sranchet.    Into  this  trunk  the  lymphatics  of  the  right  upper  Unb,  H 
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right  side  of  the  head  and  neck  pour  tlieir  contents.  In  addition,  the 
lympliaticfi  of  the  right  side  of  the  chest,  right  lung  and  right  half  of  tlie 
heart,  and  somi;  from  the  right  lobe  of  the  liver,  after  piuising  through  their 
respective  glands,  unite  into  a  few  large  Irunlts,  which  ascend  beneath  the 
innominate  vein  to  reach  the  duct  in  the  neck. 

Strveture  of  the  ducU,  Tlie  wall  of  the  tube  resembles  that  of  the 
bloodveseelB  in  structure  (p.  119). 

CoBD  OF  THE  SrMPATHETic  Nerve.  The  thoracic  part  of  the  gan- 
^ialed  cord  of  the  Bym[>at)ietic  nerve  is  covered  by  the  pleura,  and  i»  placed 
over  the  heads  of  tlie  ribs,  and  the  intercostal  vessels.  The  ganglia  on  it 
■re  usually  twelve,  one  being  opposite  each  dorsal  nerve,  but  this  number 
varies  much.  Tlie  upper  ganglion  is  the  largest ;  and  the  last  two  are 
rather  anterior  to  the  line  of  the  others,  being  situate  on  the  side  of  the 
bodies  of  the  corresponding  vertebne. 

Each  ganglion  furnishes  external  branches  to  communicate  with  the 
spinal  n-Tves,  and  internal  for  the  supply  of  the  viscera. 

External  or  c<mnreling  branehet  (fig.  107).  Two  offsets  pass  outwards 
from  each  ganglion  to  join  a  spinal  nerve  (intercostal).     In  the  branches 

Fig.  107. 
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of  communication  both  spinal  and  symptttlietic  nerve  fibrils  are  combined: 
hut  one  (A)  consists  almost  entirely  of  spiiiul,  and  the  other  (i)  nearly  al- 
together of  sympathetic  nerve  fibres. 

The  internal  or  vitceral  branehet  differ  in  size  and  distribution,  accord- 
ing as  they  are  derived  from  the  upper  or  lower  six  ganglia. 

The  offsets  of  the  upper  six  are  very  small,  and  are  distributed  to  the 
■orta,  and  the  vertebnc  with  the  ligaments.  Mr.  Swan  describes  a  plexus 
in  front  of  the  spine,  from  the  union  of  the  branches  of  opposite  sides. 
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From  the  third  and  fourth  ganglia  offsets  are  sent  to  the  posterior  pulmo- 
nary plexus. 

The  branches  of  the  lower  six  are  larger  and  much  whiter  than  the 
others,  and  are  united  to  form  visceral  or  splanchnic  nerves  of  the  abdo- 
men :  these  are  three  in  number  (large,  small,  and  smallest),  and  pierce 
the  diaphragm  to  end  in  the  solar  and  renal  plexuses. 

The  great  aplanchnic  nerve  is  a  large  white  cord,  which  receives  roots 
apparently  from  only  four  or  five  ganglia  (sixth  to  the  tenth),  but  its  fibres 
may  be  traced  upwards  on  the  knotted  cord  as  high  as  the  third  ganglion. 
Descending  on  the  bodies  of  the  vertebrae,  it  pierces  the  fibres  of  the 
of  the  diaphragm,  and  ends  in  the  semilunar  ganglion  of  the  abdomen.. 
At  the  lower  part  of  the  thorax  the  nerve  may  present  a  ganglion. 

The  small  splanchnic  nerve  begins  in  the  tenth  and  eleventh  ganglia, 
or  in  the  intervening  cord.     It  is  transmitted  interiorly  through  the   cms 
of  the  diaphragm,  and  enters  the  part  of  the  solar  plexus  by  the  side  a< 
the  CQcliac  artery. 

The  smallest,  splanchnic  nerve  springs  from  the  last  ganglion,  and 
com[)anies  the  other  nerves  through   the  diaphragm  :  in  the  abdomen 
ends  in  the  renal  plexus.     This  nerve  may  be  absent,  and  its  place  ma; 
be  taken  by  an  offset  of  the  [)receding. 

PARIETES    OF    THE    THORAX. 

Between  the  ribs  are  lodged  the  two  layers  of  intercostal  muscles,  with  t  V  ^9-  tl^^ 
intervening  nerves  and  arteries  ;  and  inside  them  lies  a  thin  fleshy  lay  "^^^^yer 
behind, — the  infraco:«tals.     At  the  base  of  the  thorax  is  the  diaphragm.       ..  j. 

The  INFRACOSTAL  MUSCLES  are  small  slips  of  fleshy  fibres,  which  afl^K,    are 
situate  on  the  inner  surface  of  the  ribs,  where  the  internal  intercosti^  'Wab 
cease.     Apparently   [)art  of  the  inner  intereostals,  they  arise  from  t-JV^   the 
inner  surface  of  one  rib,  and  are  attached  to  the  like  surface  of  the  ki       tih 
next  succeeding. 

They  are  uncertain  in  number,  but  there  may  be  ten  :  they  are  smal. 
above  than  below,  and  the  upper  and  lower  may  pass  over  more  than  c 
space. 

Action,     These  thin  muscles  approach  the  ribs  to  one  another,  dii 
ishing  the  size  of  the  thomcic  cavity,  and  act  thus  as  expiratory  musch 

Intercostal  Muscles.  The  anterior  part  of  the  muscles  has 
described  (p.  237)  ;  and  the  posterior  part  may  be  now  examined 
the  inner  side. 

The  inner  muscle  begins  at  the  sternum,  and  reaches  backwards  to       Ihe 
angle  of  the  ribs  in  the  middle  spaces,  but,  higher  and  lower,  the  mu^a»<;o. 
hir  fibres  approach  nearer  the  spine.    Where  the  fibres  cease,  a  thin  ^m^selg 
is  continued  backwards  over  the  outer  muscle.    The  inner  surface  is  lined 
by  the  [>leura,  and  the  opposite  surface  is  in  contact  with  the  interccMt«/ 
nerve  and  vesj*els. 

External  muscle.     When  the  fascia  and  the  infracostal  muscles  bare 
been  removed,  the  external  intercostal  will  be  seen  between  the   |)ostenor 
border  of  the  internal  muscle  and  tl)e  spine.     Its  fibres  cross  those  of  the 
inner  intercostal  lavcr.     Whilst  this  muscle  extends  backwanls  to  tlie 
^*'  the  rib,  it  does  not  reach  further  forwards  than  the  rib  ctrti- 

*     1  1  •  •         A  • 
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Dissection,  In  a  few  8|)aced  the  internal  intercostal  muscle  may  be  cut 
-clirough,  and  the  intercoetal  nerve  and  artery  traced  outwards. 

The  INTERCOSTAL  NERVES  are  the  anterior  primary  branches  of  the 
^orsul  nerves.  Twelve  in  number,  they  occupy  the  intercostal  spaces, 
-^^itliout  communicating  in  a  plexus ;  and  the  hist  is  placed  below  the 
'it.welfth  rib.  The  upper  six  lie  between  the  ribs,  and  are  confined  to  the 
•^rall  of  the  thorax ;  whilst  the  lower  six  are  prolonged  into  the  abdominal 
-^all,  where  the  ribs  cease  in  front. 

Upper  six.  At  first  the  nerves  lie  between  the  pleura  and  subjacent 
'fascia  and  the  external  intercostal  muscle,  with  an  artery  and  vein  ;  but 
-C^hej^nter  soon  between  the  intercostals  and  extend  forwards  to  the  middle 
line  of  the  body.  Near  the  head  of  the  rib  each  is  joined  by  filaments 
^rom  the  sympathetic.  In  its  course  each  supplies  branches  to  tlie  inter- 
costal muscles  and  the  ribs,  and  cutaneous  offsets  to  the  surface ;  these  are 
^Jescribed  in  the  dissections  of  the  upfier  limb  and  wall  of  the  abdomen. 

Tliere  are  some  deviations  in  the  first  and  second  nerves  from  the  ar- 
mngement  above  specified. 

^hejlrst  nerve  ascends  in  front  of  the  neck  of  the  highest  rib,  and  ends 
{fi  the  brachial  plexus.  Before  it  leaves  the  cliest  it  sup[dics  to  the  first 
Ij^t^remXal  space  a  branch,  which  furnishes  muscular  offsets,  and  becomes 
^^jCJineous  by  the  side  of  the  sternum.  There  is  not  any  lateral  cutaneous 
^0i9et  from  this  branch,  except  in  those  cases  in  which  the  second  nerve  is 
ii^>C  as  large  as  usual. 

The  second  nerve  may  extend  a  considerable  way  on  the  wall  of  the 
^If^st  before  entering  between  the  intercostal  muscles,  and  may  ascend 
^^«n  to  the  first  space.     It  is  remarkable  in  having  a  very  large  lateral 
(»otAneou8  branch  (p.  225).     In  front  it  ends  like  the  others. 

Upper  surface  of  the  diaphragm.  The  centre  of  the  muscle  is  tendinous, 
^nd  the  sides  are  flesliy.  In  contact  with  the  upper  surface  are  the  lungs 
Uiterally,  and  the  pericardium  in  the  middle :  the  phn'nic  veHMdn  and 
nerves  pierce  this  surface,  external  to  the  {)eri(Uirdiuni.  In  the  dia|)hra(rm 
are  the  following  a()ertures:  one  for  the  (esophagus  and  the  pneuniogastric 
nerves,  a  second  for  the  vena  cava,  a  third  for  the  aorta  with  the  thonicic 
duct  and  the  vena  azygos,  and  a  fourth  on  each  side  for  the  splanchnic 
nerves.    Beneath  it  the  sympathetic  [>asses  into  the  abdomen. 

The  arch  of  the  diaphragm  towards  the  thorax  has  been  before  referred 
to  (p.  306). 

Z^irections,  The  dissector  of  the  thorax  now  waits  while  the  examina- 
tion of  the  Back  is  made.  Afterwards  he  is  to  learn  the  ligaments  of  the 
ribs  and  spine  :  a  notice  of  these  will  be  found  in  the  following  Section. 


Section  II. 

LIGAMENTS  OF  THE  TRUNK. 

HE  ligaments  of  the  vertebnr,  ribs,  and  sternum,  are  included  in  this 
^Cition. 


ARTICULATION  OF  THE  RiBS.  The  osseous  part  of  oiM'h  rib  is  united  to 
"^^  spinal  column  on  the  one  side,  and  the  rib  cartihige  on  the  other,  by 
t'^t'f^e  sets  of  ligaments,  viz.,  one  between  the  head  of  the  bone  and  the 
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boiliee  of  [ho  vorlobiw ;  

verse  pruci-^Beii  of  tin.'  vertebni; ;  and  a  tliinl  I>eiw<.Tn  il  mid  llii'  mrlilnge. 
Jiintection.  For  the  purpoM'  of  exumining  the  lignrnfols  helwpon  \\ie 
rih  und  the  vertfbne,  t»kc  »  piece  of  the  spinal  column  wiih  ihrm!  or  four 
ribs  allBvhed.     After  removing  the  inlercodial  anti  oilier  muscles,  anil^ 
loose  tissue  Trom  the  surfaoe  of  the  lione«,  the  student  wilt  he  able  la  il 
lu  below,  the  liguments  passing  from  the  head  and  tieuk  of  the  rib  li 
bodicB  and  tmtisverae  processes  of  the  vertebrv. 

The  ligiimente  nttuching  the  costal  cartilage  la  the  rih  and  « 
to  be  dissected  on  the  pnrt  of  the  thorux  which  wiih  reinovcit 
the  cavity. 

Ligaments  ok  the  Head  ov  the  Bib.  Where  iho  head  d'  the  rib  is 

received  iiilo  s  hollow  in  the  botlics  of  two 

Fig.  108.  continuous  vertebra-,  iho  HPticulalion  in  |iro- 

Ining  ligamei 

■J  ayno- 


andib^ 
adfl^H 


vertebral  and  interarticular,  with  t 

vial  s 


The  cotlo-vertebral  Itffaiiient 
named  $tfllaU  from  iia  lorm,  is 
radiating  tibres,  aud  is  placed  ii 
joint.  Attached  by  one  end  to  tht?  rib.  it  fs 
divided  at  Iheolher  into  three  sels  uf  tibrvat 
Tlie  U[i|ier,  the  lorirest,  a-suonds  to  the  bwly 
of  the  vertebra  above  the  rib  hr-nd ;  this 
luwer  descends  to  the  vertebnt  below  the 
hcadi  and  theeentral  part  \»  unilod  nrilh  the 
libro-carliloge  between  the  veriebra?'. 

Where  (he  rib  is  in  contact  with  only  onu 
vertebra,  as  m  the  first,  eleventh,  anil  twelfth, 
tlie  lignmeut  liox  but  two  golsof  flbres.  The 
chief  fibres  in  tho«e  threi;  joinl«  are  Bxed 
into  the  body  of  thikl  verKbra  whieh  is 
touched  by  the  costal  head ;  whilst  the  as- 
cending  band  is  attached  lo  (he  body  of  the 
io.i.iirTs^o^TBB^^jBs  inn  EH.  „„,j^t,p^  ImmedlHiely  above.  In  the  first 
1.  innrior  LU»nieaiutih.bodi».of    '''•■J** '"  *^^  ftscending  blind  is  conliuued  to 

tb»  mrtebrn,  the  last  cerviciU  vertebm. 

%  Lsieni  purl  of  lbs  ■uUriot  11«»-    "     The  interartteular  ligamtnl  will  be  seen 

"""""'"'••I"'"-  when  the  stellate  is  divided.     It  is  u  short 

''  "««h™ «a'h«.i  iin'h'™  ""     ''""  *"'"'' "'  fil^-'«"''«ge,  which  \i  attw^hwl 

4.  Ai"BjiBg'«(«ifrt'iiir«?«™e  ttoii-     *""  '*""'  ^''''^  ^"  '''^  ridgf  separating  the  articu- 

inani,  lar  surfaces  on  the  heail  of  the  rib,  and  on 

s.  tnienpinoDi  iiEimeui.  (be  other  to  llie  tibro-cartikge  between  the 

vertebra.    In  the  joints  of  (he  firsi,  eleventh, 

and  (weliYh  ribs,  where  the  head  is  not  in  contact  with  the  intervortetuul 

substance,  the  ligament  is  absent. 

Synovial  tacs.  There  are  two  sacs  in  the  articulation,  one  on  each 
side  of  the  interarticular  ligament.  In  the  three  joints  before  mentioneil 
(Ist,  11th,  and  12th)  there  is  but  one  sac. 

Movemenl$.  In  the  costo- vertebral  articulation  there  is  a  gliding  of  the 
rib  up  and  down,  iiiid  forwards  and  backwards.  The  movement  of  thu 
head  ia  more  limited  in  the  firat  seven  ribs  which  are  fixed  W  the  sternum 
than  in  the  others;  and  is  greatest  in  the  last  two,  in  consequence  of  tha 
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ribs  being  free  anteriorly,  and  not  fixed  behind  by  a  joint  to  the  transverse 
process. 

During  the  increase  and  decrease  of  the  chest  the  body  of  the  rib  is 
rotated  out  and  in,  around  a  line  subtending  the  arc  of  tlie  circle  of  which 
its  fore  part  is  a  segment.  The  degree  of  motion  is  greatest  in  the  long- 
est ribs. 

Ligaments  op  the  Neck  and  Tubercle.  Three  ligaments  (costo- 
transverse) pass  from  the  neck  and  tubercle  of  the  rib  to  two  transverse 
processes.  And  there  is  a  synovial  sac  between  the  rib  and  its  transverse 
process. 

The  anterior  costo  transverse  ligament  (fig.  108,  *)  is  larger  and  longer 
slian  the  others.     It  ascends  from  tlie  upper  edge  of  the  neck  to  the  trans- 
process  of  the  upper  of  the  two  vertebrae  with  which  the  head  articu- 
:  it  is  wanting  to  the  first  rib.     Between  this  ligament  and  the  verte- 
the  posterior  branches  of  the  intercostal  vessels  and  dorsal  nerve  pass ; 
c^nd  externally  it  is  joined  by  the  fibrous  membrane  between  the  strata  of 
"die  intercostal  muscles. 

The  posterior  costo-transverse  (fig.  115,  ')  is  placed  at  the  posterior 
n.iipect  of  the  rib.  It  is  a  short  band  of  fibres  between  the  rough  part  of 
^lie  tubercle  and  the  tip  of  the  transverse  process  of  the  lower  of  the  two 
"^ertebne  touched  by  the  rib  head.  This  band  is  longest  in  the  lowest 
'^'wo  articulations. 

The  middle  or  interosseous  eosto-transverse  is  placed  horizontally  be- 

'^^^gireeik   the  neck  of  the  rib  and  the  transverse  process  with  wliich  the 

'tubercle  articulates.     It  will  be  best  seen  by  sawing  horizontally  through 

"Clie    rib  and  the  transverse  process.     Its  fibres  are  mixed  with  reddish 

c^reolar  tissue. 

In  the  lowest  two  ribs  the  interosseous  costo- trans  verse  blends  in  one 
l^and  with  the  posterior  costo-transverse  ligament. 

Synovial  sac.  If  the  posterior  ligament  is  divided,  a  synovial  mem- 
brane will  be  exposed  in  the  joint  between  the  tubercle  of  the  rib  and  the 
transverse  process. 

In  tlie  lowest  two  ribs,  which  do  not  touch  transverse  processes,  the 
synovial  sac  is  absent. 

Afovement,  In  the  motion  of  the  rib,  the  bone  glides  upwards  and 
downwards  on  the  articular  facet  of  the  transverse  process ;  and  the  degree 
^vrill  be  limited  by  the  surrounding  costo-transverse  ligaments. 

Ligaments  of  the  Sternal  Cartilages.  The  cartilages  of  the 
Xrue  ribs  except  the  first  are  united  to  the  sternum  by  a  fibrous  capsule, 
"^hich  covers  a  synovial  membrane ;  and  externally  they  are  joined  to  the 
osseous  part  of  the  rib.  The  first  is  generally  ossified  to  the  sternum ; 
i^nd  some  of  the  lower  cartilages  touch  each  other,  and  are  connected  to- 
gether by  fibrous  bands  with  synovial  membranes. 

In  the  chondrO'Sternal  articulation  (fig.  51,  *),  the  cartilages  are  re- 
^Msived  into  the  depressions  on  the  side  of  the  sternum,  and  are  fixed  in 
their  position  by  a  capsule  of  surrounding  fibres.  In  front  and  behind 
the  capsule  are  thickened  bands,  which  have  been  described  as  anterior 
mnd  posterior  ligaments. 

Between  the  cartilage  and  the  bone  is  a  synovial  membrane. 
In  the  joint  of  the  second  cartilage  there  is  an  interarticular  ligament 
^fig.  51,  •),  as  in  the  head  of  the  rib,  which  joins  the  cartilage  between 
the  pieces  of  the  sternum.     A  synovial  sac  exists  on  each  side  of  the 
'intcrarticular  ligament. 
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A  separate  band  of  fibres  joins  the  cartilage  of  the  seventh  rib  to  the 
xiphoid  cartilage,  and  is  named  costo-xiphoid  ligament. 

Costal  cartilage  with  the  rib.  The  bony  part  of  the  rib  is  hollowed  to 
receive  the  costal  cartilage,  and  the  posterium  of  the  rib  is  the  investing 
membrane  between  the  two. 

Costal  Cartilages  to  one  Another.  The  contiguous  suHaces  of 
the  costal  cartilages  from  the  sixth  to  the  ninth  are  flattened,  and  are  con- 
nected by  ligamentous  fibres ;  each  articulation  is  provided  with  a  $ynovial 
membrane. 

Movement,  There  is  only  a  limited  gliding  motion  in  the  chondro- 
sternal  and  the  interchondral  articulations.  The  second  rib-cartilage  joint 
is  the  most  movable. 

Asternal  Cartilages.  Tlie  cartilages  of  the  three  first  false  ribs 
are  united  only  by  end-bands  of  fibrous  tissue,  and  are  freer  to  move  than 
those  whicli  are  attached  to  the  sternum.  The  lowest  two,  which  are 
separate  from  one  another,  are  the  least  fixed  of  all. 

Articulation  of  the  Sternum  (fig.  ol).     As  the  two  pieces  of  the 
bone  are  united  by  cartilage  without  any  synovial  membrane,  the  kind  or 
articulation    is   sometimes    named   synchondrosis.      The    articulation   is 
strengthened  by  anterior  and  posterior  longitudinal  fibres. 

Movement,  In  articulations  through  the  medium  of  cartilage,  as  here 
and  in  the  pelvis,  there  is  very  little  motion  to  be  perceived,  even  when 
the  osseous  pieces  are  forcibly  pulled  by  the  hands. 

Articulation  of  the  Vertebr.*:.  The  vertebras  of  the  spinal  col- 
umn are  united  together  by  two  sets  of  ligaments— one  for  the  bodies,  and> 
the  other  for  the  arch  and  processes. 

Along  the  spinal  column  the  ligaments  have  a  general  resemblance,  and. 
one  description  will  suffice  except  for  those  between  the  first  two  vertebrae 
and  the  head,  and  in  the  pelvis. 

Dissection,     After  the  articulations  of  the  ribs  have  been  examined.^ 
the  same  piece  of  the  spinal  column  will  serve  for  the  preparation  of  tin 
ligjiments  of  the  bodies  of  the  vertebra?.     The  anterior  ligament  of  tin 
bodies  will  be  defined  with  very  little  trouble,  by  removing  the  areola 
tissue. 

It  is  supposed  that  the  spinal  canal  has  been  opened  to  examine  th 
spinal  cord,  and  that  the  {)osterior  ligament  of  the  bodies  of  the  vertebi 
is  laid  bare ;  but  if  the  canal  should  not  be  open,  the  neural  arches  of  tl 
vertebne  are  to  be  removed  by  sawing  through  the  pedicles. 

The  remaining  ligamc^nts  between  the  neural  arches,  spines, and  articuh 
processes  of  the  bones,  may  be  dissected  on  the  piece  taken  away  in  o|)ei 
ing  the  spinal  canal. 

Ligaments  of  the  Bodies.   The  bodies  of  the  vertebrae  are  united  ^^ell-^J 
an  anterior  and  a  posterior  common  ligament,  with  an  intervening  piece  "of 

fibro-cartilage. 

The  anterior  common  ligament  (fig.  109,  a)  reaches  from  the  atlas 
the  sa<Tum :  it  is  widest  opposite  the  lumbar  vertebrae,  and  is  narrow — 
upwards.     It  consists  of  a  central  wide  and  thick  part  (a),  and  of  a  thini — 
portion  (i),  on  eacii  side  of  the  body  of  the  vertebne.     If  the  central  pi 
be  cut  across  at  intervals  it  will  be  seen  to  be  thickest  opposite  the  holL 
of  the  bodies. 

The  fibres  of  the  middle  part  are  longitudinal  in  direction.  By  deta^ 
ing  parts  of  the  ligament,  the  superficial  fibres  will  be  seen  to  reach  tla 
OP  more  vertebne,  whilst  the  deep  extend  from  bone  to  bone.     A 
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Fig.  109. 


number  of  the  fibrea  are  attached  to  the.  inler vertebral  fibro-cartilftges  than 

to  tbe  boiies ;    anil  more  are  fixed  to  the  margins  than  tiw  centre  of  the 

body. 
The  potttrior  common  ligament  (fig.    110),  much  thinner  than  the 

anieriur,  is  contained  in  the  spinal  canal.  If  ing  on  the  poslerior  surface  of 

the  rertebne,  and  extends  from  the  sacrum 

to  the  occipital  bone.      This  ligament  is 

wide  above,  and  diminishes  in  site  down- 
wards, just  the  opposite  of  the  anterior. 

In  the  neck,  a,  it  is  loose,  and  extends 

acroos  the  bodies.     In  the  back  and  loins 

it  is  a  narrow  band,  B,  which  sends  off* 

on  each  side  a  pointed  process  to  be  at- 

Ucbed  to  the  pedicle  of  the  neural  arch ; 

and  it  in  wider  opposite  the  intervertebral 

disks   than   on    ihc    bodies,  so   that  t)ie 

DHi^DS  are  dentate.     One  surface  of  the 

ligament  is   in    contact    with    the    dura 

■nater ;   and  between  the  bund   and  the 

vertebra  are  the  intraspinal  vessels. 
Its  fibres  arc  suiierficial  and  deep  as  in 

tbe    anterior    ligament,    and    are    more 

closely  united  with  the  intervertebral  sub- 

tlance  than  with  the  bone.  AiiTiiiai  Cohdii  Liaimi'r  oi  tbi 

J}iiiection.     To  see  the  intervertebral  Bosiin  or  ihi  Vebtibbx. 

Substance,  the  anterior  and  posterior  com-  a.  Kiddi«  ■troiig  p>ri,  md  »,  inieni 
Baott  ligaments  must  be  taken  away.     One  (1>1d  pirt  of  tha  iiginaiit. 

Vertebra    should    be    deiaclied   from   the 

fl  bro>eartilage  to  obtain  a  horizonlal  view  of  this  structure  ;  and  two  other 
'V'ertebnB  should  be  sawn  vertically  to  see  the  difierence  in  the  consistence 
a.nd  arrangement  of  the  laminiB. 


Fig.  llOi. 


Pig.  110b. 


The  inlerfertebral  tubslaace  (fi;;.  Ill)  is  placed  between  the  contiguous 
Mvrfacea  of  the  bodies  of  the  vertcbrie,  from  the  axis  to  the  sacrum.     It 
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farms  a  flattened  disk  between  each  pair  of  the  vertebne,  and  its  width  is 
detflrmined  by  the  size  of  the  bones.  It  is  connected  in  front  and  behind 
with  the  anterior  and  posterior  common  ligaments,  and  on  the  sides  with 
the  stellate  ligiunenl  of  tlie  head  of  the  rib. 

By  means  of  the  disseclion  before  made,  the  intervertebral  substance 
may  be  observed  to  consist  of  tno  distinct  parts ;  an  external,  tirm  and 
huninar,  and  an  internal,  soft  and  elastic  (fig.  112). 

The  outer  laminar  part  (fig.  ]  13,  a)  forms  more  than  half  of  the  disk, 
and  is  composed  of  pieces  of  tibro-cartilage  with  layers  of  fibrous  tissue. 
All  the  strata  arc  arranged  one  within  another,  like  the  sealesof  an  onion, 
and  are  connected  by  their  edges  to  the  bodies  of  the  ferlebne ;  but  all 
have  not  a  vertical  direction,  for  whilst  the  ouier  pieces  are  straight,  the 
inner  are  bent  with  the  convexity  outwards  (fig.  112)  (Humphry).  Tbe 
lamince  do  not  fonn  complete  rings,  but  those  composed  of  fibrous  tissue 
reach  farther  than  those  of  fibro-cartilage :  the  free  ends  of  both  layen 
overlap. 

Each  layer  is  constructed  of  oblique  fibres ;  and  the  fibres  of  one  layer 
are  directed  across  those  of  another  lilt  e  the  parts  of  the  letter  X  (fig.  111). 
This  disposition  of  tlie  fibres  will  be  best  seen  on  the  disks  between  the 
lumbar  verlebrEe  ;  and  it  may  be  rendered  evident  by  dissecting  layer  after 
layer. 

Fig.  111.  Fig.  112. 
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Tlie  central  or  pulpy  portion  of  the  disk  (fig.  113,  b)  is  very  sofl  and 
elastic,  and  projects  when  two  vcriebne  and  the  interposed  mass  are  sawn 
through.  Placed  nearer  the  back  than  the  front  of  the  disk,  it  is  more 
marked  in  the  loins  and  neck  than  in  the  dorsal  region.  It  has  a  yellow- 
ish color,  and  is  deficient  in  the  stratiform  arrangement  so  conspicuous 
at  the  circumference. 

Towards  the  confines  of  the  two  portions  of  the  intervertebral  substance, 
there  is  an  alternating  arrangement  of  fibrous  tissue  and  Rbro-cartilage, 
though  the  former  is  gradually  diminishing ;  but  towards  the  centre  a  looee 
fibro-carlilaginous  material  with  large  cells  preponderates. 
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The  sarfaces  of  the  vertebrae  in  contact  with  the  disk  have  a  cartilagin- 
ous covering ;  this  may  be  seen  by  cutting  the  intervertebral  substance 
from  the  bone.     Over  the  centre  of  the 
osseous  surface  it  forms  a  continuous  layer,  Fig.  113. 

bat  towards  the  circumference  it  consists  of 
^parate  pieces. 

Xhe  disks  are  thicker  between  the  lum- 
and  cervical,  than  between  the  upper 
middle  dorsal  vertebrae ;  and  where  the 
spinal  column  is  arched  forwards,  as  in  the 
loins  and  neck,  they  are  dee()est  at  the  an- 
^erioT  edge,  being  wedge-shaped.  The  thin- 
ziest  piece  is  situate  between  the  second  and 
"fchird  cervical  vertebrae,  and  the  thickest 
l3etween  the  fifth  lumbar  and  the  sacrum. 
Use.  The  intervertebral  substance  unites 
►gether  the  vertebrae  so  firmly  as  to  pre-  ^  Hoeuoftal  cut  throuoh  ax  Ik- 
rent  displacement  of  those  bones  without       tebvkbtbbral  fibko-cabilaob. 

ipture  of  it  ^*  ^^°^'°^'  external  part. 

By  means  of  the  central  elastic  part  the    *•  ""^^^l  ''''''^'  p"'  ''  '***  ""^^*^"- 
'olving  motion  of  one  bone  on  another  is 
produced ;  and  the  degree  of  the  movement  is  limited  by  the  circumferen- 
"Kial  laminar  portion. 

Through  it«  wedge-shaped  form  the  disk  is  chiefly  instrumental  in  giving 
arise  to  the  convexity  of  the  spinal  column  in   the  loins  and  neck ;  and 
through  its  elasticity  it  moderates  the  effect  of  jars  or  shocks  transmitted 
'M'rown  bone  to  bone. 

The  depth  of  its  several  pieces  amounts  to  about  a  fourth  of  the  length 
of  the  movable  part  of  the  spinal  column  ;  but  as  it  yields  under  pressure, 
"Che  height  of  the  body  will  be  shorter  from  half  an  inch  to  an  inch  in  the 
^x>ur8e  of  the  day,  according  to  the  fatigue  undergone. 

Ligaments  of  the  Neural  Arch  and  Processes,  The  several  pro- 
^sesses  of  the  vertebrae  have  special  uniting  ligaments :  thus  the  articular 
1>roces8es  are  joined  by  a  capsule  and  a  synovial  membrane  ;  the  neural 
drches  are  connected  by  yellow  ligaments ;  the  spinous  processes  have  one 
^l>and  along  the  tip  and  another  i)etween  them  ;  and  the  transverse  pro- 
^^esses  are  provided  with  intervening  bands  of  fibres. 

Ligamenti  of  Articnlatiny  processes.  Between  the  articulating  processes 
"Ehere  is  a  movable  joint,  in  which  the  bones  are  covered  with  cartilage, 
Wkxid  are  surrounded  by  a  loose  capsular  ligament  of  scattered  fibres,  en- 
^losiug  a  synovial  membrane.     In  the  cervical  part  of  the  spine  the  cap- 
sular ligaments  are  looser  than  in  the  dorsal  or  lumbar  region. 

Movement.  With  flattened  articular  surfaces  is  combined  a  gliding  of 
^ne  bone  upon  another.  This  movement  is  least  limited  in  the  neck,  the 
loins,  and  the  lower  dorsal  vertebrae. 

By  the  difference  in  the  shape  of  the  articulating  processes,  the  kind  of 
motion  in  the  spine  is  determined ;  and  by  their  arrangement  the  degree 
is  limited,  and  the  vertebrae  are  partly  maintained  in  situ.  In  dislocation 
of  the  spinal  column  they  are  generally  broken  before  a  vertebra  can  be 
dislodged  from  its  imbricated  position. 

Ligaments  of  the  arches.  The  ligamenta  suhflava  (fig.  114.')  so  named 
from  their  color,  are  situate  between  the  neunil  arclies  of  the  vertebrae, 
and  close  the  spinal  canal  behind.     Between  each  pair  of  arches  are  two 
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ligaments,  one  for  each  half  of  the  urth,  wliicli  approach  one  another  alonj; 
the  midille  line,  and  reach  on  each  iiide  from  the  |)edicle  of  the  arch  to  the 
root  of  the  ^pirioiiB  process. 

Each  consists  of  ehisIJc  yellow  tissue.  It  is  attached  above  to  the  inner 
Burface  of  the  one,  but  below  to  the  upper  border  and  outer  surface  of  tlie 
other  neural  arch. 

Between  Ihe  Jirst  two  vertebrse  and  the  skull  there  are  special  fibroiu 
ligamenis  in  the  corresponding  situation  (see  p.  1C6)- 

Lignments  of  ike  tpiiiei.  Along  the  tijw  of  the  spinous  processes  of  the 
dorsal  lumbar  vcrlebne  is  a  longitudinal  band  of  fibres  (fig.  lid,  ') — the 


Fig.  114. 


Fig.  115. 


tiipratpinovt  ligament.  It  is  thickest  in  the  lumbar  region  of  the  spinCi 
and  is  Ibrmed  by  the  superlieial  and  deep  fibreii ;  the  former  reach  over 
three  or  more  spines,  whilst  the  latter  pass  from  bone  to  hone.  It  is  cloaelf 
united  with  the  tendons  of  the  muscles. 

The  bund  of  the  ligumentum  nuchie,  which  is  composed  of  fibrous  Uasue, 
takes  its  pliu^e  in  the  neck. 

Along  the  spinal  column  there  are  also  tiiin  membranouB  intertpittout 
ligaments  (lig.  108,  'J,  which  reach  from  the  root  to  the  lip  of  the  spinous 
processes.     The  strength  of  these  bands  is  de)H;ndent  U|>on  the  interval  - 
ihey  fill ;  they  are  niiiir  marked  in  the  lumbar  than  the  other  rertebrac^ 
and  they  aiv  Inift  sii-ong  in  the  cervical  region. 

Liyaineiila  oj' the  traim-frte  procctt.     In   the   loins  the  inler-(ran«rrr«^* 
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iigamentt  are  thin  membranous  bands  in  tlie  intervals  between  tlic  pro- 
<?e«8ei».  In  the  dorsal  vertebrm  they  are  round  bundles  of  fibn»s  (fij?.  1  li>,  *). 
And  in  the  neck  the  fibres  exist  only  at  the  apex  of  the  processes,  or  they 
may  be  wanting  here  and  there. 

Ligaments  of  Special  Vertebr.k.  The  ligaments  of  the  first  two 
cervical,  and  the  sacral  and  coccygeal  vertebra%  will  be  given  with  the 
direction  of  the  neck  (pp.  16G,  107)  and  of  the  [)elvis  (Section  vii.). 

Movements  of  Spinal  Column.  The  spinal  column  can  be  bent  for- 
wards, backwards,  and  to  each  side ;  and  can  l>e  rotated. 

Injlexion  the  vertebrae  between   the  axis  and  sacrum  are  bowed  for- 
wards.    The  greatest  movement  takes  place  between  the  last  two  lumbar 
rertebrse  and  the  sacrum  (Humphry);   there  is  an  intermediate  degree 
In  the  neck ;  and  the  least  is  in  the  up[>er  hidf  of  the  dorsal  region,  where 
the  riba  are  united  to  the  sternum. 

The  bodies  of  the  bones  are  brought  nearer  together  in  front,  whilst 
th^J  are  separated  behind.  The  inferior  |»air  of  articular  processes  of  the 
o^cond  vertebra  glide  upwards  on  the  upfM'r  articular  of  the  third  vertebra ; 
f  lie  inferior  of  the  third  bone  move  in  like  manner  on  the  upper  pn)cesses 
^yf  the  fourth ;  and  so  on  throughout  the  movable  column. 

The  ligament  in  front  of  the  bodies  is  loose,  but  the  ix)sterior,  and  those 
^  Suiting  the  neural  arches  and  processes,  are  stretched.  The  fore  part  of 
^^ch  intervertebral  disk  is  squeezed  and  thinner,  and  the  back  is  elongated. 
In  extofu/oM,  the  vertebras  are  arched  backwards,  but  not  to  so  great  a 
^^gree  as  when  the  spine  is  bent  forwards.  The  motion  is  most  in  the 
^^»ck;  and  is  least  in  the  dorsal  vertebne,  which  are  fixed  by  the  true  ribs 
^^^d  the  sternum,  and  are  im{>eded  in  their  movement  by  the  overlapping 
^j.»inous  processes. 

The  posterior  parts  of  the  vertebne  are  approximated,  whilst  the  ante- 
f^ior  are  separated;  and  the  infu'rior  articular  processes  of  each  (from  the 
£b^cx>rid  cervical  to  the  sacrum)  glide  downwards,  on  the  upper  articular 
|:>r"<oe*?sses  of  the  next  succeeding  bone. 

X'lie  condition  of  the  ligaments  is  the  op(M>site  to  that  in  fiexion.    Thus, 
th^   intervertebral  disks  are  compressed  behind  and  widened  U'fore ;   the 
sf^inous  and  subflaval  are  relaxed;  the  anterior  common  of  the  bodies  is 
tis-littfuetl,  and  the  hinder  band  is  slackened. 

.^^ateral  inclination.    The  s[»ine  can  b<;  curved  to  the  right  or  the  left 
*  ■  ^^,     Like  the  other  movements,  this  is  least  in  the  more  fixed  upper 
v--^^  vertebne,  and  is  gn;at(!St  in  the  nerk. 

n  the  concave  side  of  the  curve,  say  the  right,  the  bodies  are  brought 
rer  together;  and  are  carried  away  fnmi  each  other  on   the  ()p|K)site 
The  right  inferior  articular  surface  glides  down,  and  the  left  up, 
5  he  joints  wiih  the  vertebra  beneath. 

n  the  right  side  the  ligaments  will  be  relaxed  and  the  intervertebral 

tance  compressed;  and  on  the  left  those  structures  will  be  tightened 

to  check  the  movement. 

uRataiion  is  the  twisting  of  the  bodies  of  the  vertebra^  around  a  line 

2^'^ugh  their  centres,  the  fore  part  being  turned  to  the  right  and  to   the 

Its  degree  is  greatest  in  the  cervical  and  the  upper  dorsal  vertebne, 

^  is  absent  in  the  lumbar  [mrt  of  the  column. 

"The  vertebral  bodies  are  directed  horizontally,  and  the  articular  pro- 
^^ ^Mes  move  differently  on  the  two  sides.  Supposing  the  face  turned  to 
■^^^  right,  the  processes  of  the  right  side  glide  inwards  towards,  and  those 
^^"     the  left  side  outwards  from  the  spinal  canal. 
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The  flat  ligaments  and  the  intervertebral  disks  of  the  bodies,  and  tl: 
ligaments  of  the  neural  -arches,  will  be  less  tight  on  the  side  to  which  tli 
face  is  directed  than  on  the  other. 

Dislocation  of  one  vertebra  from  another  without  fracture  seldom  occur 
in  consequence  of  the  way  in  which  the  inferior  pair  of  articular  process< 
are  placed  behind  the  su()erior  of  the  next  following  bone,  like  scales.  I 
the  cervical  region,  where  the  articular  surfaces  are  more  horizontal,  sin 
pie  displacement  may  occasionally  take  place. 
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CHAPTER  V. 

DISSECTION  OF  THE  BACK. 

^^Xrectians.    The  dissection  of  the  Back  may  be  undertAken  by  one  Stu- 
rm t;  or  conjointly  by  the  dissectors  of  the  head  and  up[)er  limbs — the 
preparing  the  neck,  and  the  latter  making  ready  the  parts  in  the 
and  lumbar  regions. 
If  the  Back  should  be  allotted  to  more  than  one  student,  the  dissector 
the  upper  limb  may  attend  chiefly  to  the  paragraphs  marked  with  an 
ceridk ;  and  the  dissector  of  the  neck  may  study  specially  the  paragraphs 
t^ich  are  not  so  marked.     But  as  many  of  the  dissections  in  the  earlier 
require  the  co-oi)eration  of  the  students  employed  on  the  same  side 
the  body,  a  general  attention  may  be  given  to  the  whole  by  each. 
'Xbe  dissector  of  the  abdomen  is  to  examine  the  arrangement  of  the  fas- 

lumborum,  after  the  first  layer  of  muscles  has  been  learnt. 
Position,     The  body  lies  with  the  face  downwanls ;  and  tlie  trunk  is  to 
raised  by  blocks  beneath  the  chest  and  the  pelvis,  so  that  the  limbs 
hang  over  the  end  and  sides  of  the  dissecting  table.     To  make  tense 
tlie  neck,  the  head  is  to  be  depressed  and  fastened  with  hooks. 

In  this  region  there  are  five  successive  strata  of  muscles,  amongst  which 
'vessels  and  nerves  are  interspersed. 

dissection.  The  first  step  is  to  raise  the  skin  in  two  flaps,  by  means  of 
^He  following  incisions : — One  cut  is  to  be  nuide  along  the  middle  of  the 
l>o<iy  from  the  occipital  protuberance  to  the  back  of  the  sacrum.  Another 
5^  to  be  carried  from  tlie  last  dorsal  vertebra  to  the  acromion  process  of 
the  scapula.  The  flap  of  skin  above  the  hist  cut  is  to  be  turned  outwards 
^y  the  dissectors  of  the  head  and  upper  limb. 

By  another  transverse  incision  opposite  the  iliac  crest,  the  remaining 
piece  of  integument  may  be  detached,  and  reflected  by  the  dissector  of  the 
^I>I>er  limb  in  the  same  direction  as  the  other  flap. 

Under  the  upper  flap  of  skin  is  placed  the  trapezius,  and  underneath  the 
•^^"^wer  one  the  latissimus  dorsi  muscle. 

The  cutaneous  nerves  may  now  be  sought  in  the  superficial  fatty  layer: 
•^Hey  are  accompanied  by  small  cutaneous  arteries  which  will  guide  the 
®^*iclent  to  their  |)osition.  The  nerves  vary  much  in  size  in  the  different 
I^^^i'ts  of  the  Back,  and  their  number  is  also  irrogular ;  as  a  general  rule, 
^  l^ere  is  one  opposite  each  vertebra  except  in  the  neck. 

To  find  them  in  the  cervical  region  look  near  the  middle  line,  from  the 
to  the  6th  vertebra,  and  trace  an  oftset  from  thci  third  nerve  upwards 
^  the  head  :  the  branch  of  the  second   nerve  (large  occipital)  lias  been 
id  bare  at  the  back  of  the  head  (p.  20). 

CDpposite  the  upper  part  of  the  thorax,  they  will  be  best  found  near  the 

l>i  xies  of  the  vertebrae,  where  they  lie  at  first  beneath  the  fat ;  but  at  the 

er  part,  and  in  the  loins,  they  issue  in  a  line  with  the  anfi^lesof  the  ribs. 

The  cutaneous  branches  of  the  sacral  nerves  are  included  in  the  dissec- 

of  the  lower  limb. 

23 


354  DISSECTION    OF    TUE    BACK. 

Cttaxeods  Nekvks.  The  tegumentary  nerves  are  derived  from  th»  «^  '^  ^^ 
posterior  priniury  bninches  of  tlie  spinal  nerves,  whicli  subdivide  ainongs jt^tl^  cngst 
the  deep  muscles  into  two  pieces,  inner  and  outer.  Arteries  accompany  ""^rm  mny 
ing  the  greater  numher  of  the  nerves,  bifurcate  like  them,  and  furnisll^  i  cnis 
cutaneous  offsets. 

Cervical  nerves.  In  the  neck  the  nerves  are  derived  from  the  inner  ot'o  *Trr  < 
the  two  pieces  into  which  the  posterior  trunks  bifurcate:  they  jMjrforato^jLc-M^^rai 
the  trapezius,  and  supply  the  neck  and  the  back  of  the  head.  They  vlvi^'tm^s.  -  ^ 
four  in  numher,  viz.,  one  from  each,  except  the  first  and  the  three  last.  ^  j^^ 

The  branch  of  the  second  nerve  is  named  large  occipital,  and  accom  <'a'v<^^*on 
panies  the  occipital  artery  to  the  back  of  the  head  (p.  23). 

The  branch  oi'  the  third  cervical  nerve  supplies  a  transverse  offset  t»3"       -S^^t 
the  ne<^k,  and  then  ascends  to  the  lower  i)art  of  the  head,  where  it  is  diss  i  M^     ^  ilj 
tributed  near  the  middle  line,  uniting  with  the  great  occipital  nerve 

"^f^  Dorsal  nerves.     These  are  obtained  from  both  the  inner  and    o"te*  j^^^^-j^^j. 
pieces — the  upj)er  six  i'rotn  the  inner,  and  the  lower  six  from   the   ^"ter  - »  ^  ^ j^^^. 
On  the  surface  they  are   directed   outwards   in   the   integument   over  X\  i  j-       ,-^    . 
trapezius  and  latissimus  dorsi  muscles. 

The  upper  six  ])erforat<^  the  tra])ezius  near  the  spines  of  the  vertebra»i-x^-j-^i 
and  the  branch  of  tht*  second,  which    is   larger  than    the   rest,  rt'aclies  :     *s->|,^      « 
far  as  the  s(;a[)ula.     The  lower  six  pierce  the  latissimus  dorsi  mostly  infw  r      -  '^^^ 
line  with  the  angles  of  the  ribs;  they  are  oftentimes  uncertain  in  numb<»c#'^-^,'^« 

*  Lumbar  nerves.     In  the  h)ins  the  nerves  are  derived  from    the  out"  m.M  ^d/,     ' 
pieces  of  the  first  three  ;  they  perforate  the  latissimus  dorsi  muscle  lU  t^        "^//^^ 
outer  border  of  the  erector  s|nna»,  and  crossing  the  iliac  crest   of  the   :  y    ^ 
nominate  bone,  are  distributed  in  the  integuments  of  the  buttock. 

*  First  Layer  of  Miscles  (fig.  11  f»).     Two  muscles,  the   trapea^s^vj^  is 
and  the  latissimus  dorsi,  are  included  in  this  layer. 

Dissection.     The   superficial  fatty  layer  is  to  be  taken  from    the   tnwyg     .y- 
zius  and  latissimus  dorsi  in  the  direction  of  the  fibres  of  each,  viz.,  i'roi^.  ^" 
the  shoulder  to  the  spinal  column  ;  and  the  upper  limb   is  to   be   carriec:^  "^ 
backwards  or  forwanls  according  as  it   may  be  necessary  to   put  on  tlies=:^  ^ 
stretch  different  [xn-tions  of  the  muscles.  ^^^ 

Some  of  the  cutaneous   nerv«*s  and  vf»ssels  may  be  left,  in  order  thai      ^ 
they  may  be  traced  afterwanls  through  the  muscles  to  their  origin.  ^  ^fi\\ 

*  The  TRAi'Ezirs  mtscle  (fig.  IIG,  ^)  is  triangular  in  shafie,  with  \»^^^^ 
the  base  towards  the  spine,  but  the  two  have  a  trapezoid  form.  The  r^^ 
muscle  hjis  an  extensive  apon<Mirotic  origin  along  the  middle  line  from  ^t^^ 
the  spines  of  all  the  dorsal  vertebra*  and  their  supnispinous  ligament ;  from  ^r^^ 
the  spinous  process  of  the  seventh  cervical  vert<*bra  ;  from  the  ligamentum  fp'^ 
nuclue  between  the  last  point  an<l  the  head  ;  and  lastly  from  the  inner  third  ^\€ 
of  the  superior  transverse  ridge*  of  the  (K*cipital  bone.  From  this  origin  the  ^^-^ 
fibres  are  directed  (Mitwards,  converging  to  the  shoulder,  and  are  inserted  ^^^ 
into  tin*  outer  third  of  the  clavicle,  at  its  posterior  aspect  ;  into  the  pos-  -*V"pr>r 
terior  border  of  the*  acromion  ;  and  into  the  u])|K*r  edge  of  the  spine  of  ^^ 
the  scapuhi  as  far  as  an  inch  from  the  root  of  that  process,  as  well  as  into 
a  rough  im])res>ion  on  the  surface  of   the  spine  near  the  hinder  part. 

riie  muscle  is  subcutaneous.      At  the  outer  side  the  lowest  fleshy  fibred 


^1^1 


end  in  a  small   trianirnlar  tendon,  which  jjlidcs  over  the  smooth  surface  at        -^*^  , 
the  root  of  the  spine  of  the  scapula.     The  anterior  border  bounds  behind        ""^  ' 


the  posterior  triangular  space  of  the  neck.     By  its  ins<!rtion  the  trapezius     ^*  ^'^ 
con'esponds  with  xXw.  origin  of  the  deltoid  muscle. 

Action.     If  all  the  iibres  of  the  muscle  act,  the  scapula  gliding  on  the 
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B  is  movei)  upwards  nnfl  towards  the  spinal  uolumn  ;  but  tlie  upper  fibres 
L  assist  other  tnuaclea  in  elevating,  and  the  lower  fibres  will  help  in 
■ressing  that  bone. 

liPheii  tlie  scapuln  is  prevented  from  gliding  on  the  ribs,  the  trapezius 
larts  a  rotatory  movement  to  it,  and  raises    ' 

Fig.  116. 


Oitteetion.  The  tilires  of  the  trapezius  are  to  be  divided  near  the  sca- 
\,  over  the  situation  of  the  npinal  accessory  nerve,  so  that  ihe  mmifioa- 
18  of  that  nerve  in  the  muscle,  and  its  junction  with  the  bninches  of  tho 
vies)  plexus  may  he  observed.  A  small  artery  to  the  tn>{>CKiu3  (art. 
erficialis  colli)  accompanies  Ihe  nerve. 


^ 

^ 
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The  spinal  accessory  cranial  nert^e  (p.  114),  having  crossed  the  poste- 
rior triangle  of  the  neck,  passes  beneuth  the  trapezius,  and  forms  a  plexi- 
form  union  with  bnuiclies  of  tlie  third  and  fourth  nerves  of  the  cervical 
plexus.     The  nerve  is  distributed  nearly  to  the  lower  border  of  the  muscle. 

Dissection.  To  sec  the  parts  covered  by  the  trapezius,  the  pieces  of 
the  divided  muscle  are  to  be  thrown  inwards  and  outwanls. 

Tlie  dissector  of  the  neck  should  now  clean  the  splenius,  and  define  the 
])arts  l)eneath  the  clavicle,  viz.  the  |)Osterior  belly  of  the  omo-hyoid  mus- 
cle with  the  suprascapular  nerve  and  vessels ;  the  transverse  cervical  ves- 
sels ;  and  the  small  branches  of  nerves  to  the  levator  anguli  scapulas,  ancL 
rhomboid  muscles.     If  the  trapezius  be  detached  along  the  middle  line,  th<9 
ligfimentum  nuchas,  from  which  it  takes  origin,  will  be  brought  into  view. 

*  The  dissector  of  the  upper  limb  should  clean  the  fibres  of  the  rhoro- 
boidei  and  levator  anguli  scapulie  muscles,  which  are  fixed  to  the  base  of 
the  scapula ;  and  whilst  this  is  being  done,  the  scapula  is  to  be  drawn 
a^ay  from  the  trunk  to  make  tense  the  fleshy  fibres. 

*  Parts  covered  by  the  trapezius.  The  trapezius  conceals  in  the  neck 
the  splenius,  a  small  part  of  the  complexus,  and  the  levator  anguli  scapu- 
la; ;  in  the  dorsid  region  it  covers  the  following  muscles,  the  rhomboidei, 
the  (>rector  spinse,  and  the  latissimus  dorsi.  Near  the  insertion  it  lies  over 
the  Aupraspinatus  musde. 

The  liyamentum  nuchce  is  a  narrow  fibrous  band,  which  extends  from  the 
spinous  process  of  the  seventh  cervical  vertebra  to  the  occipital  protuber- 
ance. From  its  under  part  processes  are  attached  to  the  spines  of  the 
six  lower  cervical  vertebrae,  so  that  it  serves  as  a  partition  between  the 
muscles  of  the  opposite  sides  of  the  neck.  In  man  it  is  not  formed  of  elas- 
tic tissue. 

*  The  LATissiMiTri  DORS!  (fig.  110,*)  is  the  Widest  muscle  in  the  back, 
and  is  thin  and  aponeurotic  at  its  inner  attachment.  It  arises  along  the 
middle  line  from  the  spinous  processes  of  the  six  lower  dorsal,  all  the  lum- 
bar, and  the  upper  two  sacnil  vertebrae,  as  well  as  from  the  supraspinous  ^' 
ligament.  On  the  outer  side  it  arises  by  an  a|K)neurosis  from  the  outer  'Mt 
e(ige  of  the  |>osterior  half  of  the  iliac  crest ;  and  by  three  or  four  fleshy  "^j 
processes  from  as  many  of  the  lower  ribs,  which  digitate  with  pieces  of  the  ^* 
external  ol)li(|ue  muscle  of  the  abdomen.  And  between  the  outer  and  JL^j 
iniMT  attachments  it  is  inseparably  blended  below  with  the  subjacent  ten-  — #T] 
don  of  the  niultifidus  spina*.  All  the  fibres  converge?  to  the  inferior  angle  ^Kl 
of  the  scapula,  and  after  crossing  that  point  of  bone,  are  continued  for- 
wards to  be  inserted  by  tendon  into  the  bottom  of  the  bicipital  groove  of 
the  humerus  (p.  23f)). 

The  muscle  is  subcutaneous,  except  a  small  part  of  the  upper  border 
which  is  covered  by  the  tni|K*zius.  Near  the  scapula  there  is  a  space  be- 
tween the  two,  in  which  the  rhomboid  muscles  appear.  The  lower  or 
anterior  overlays  the  edge  of  the  external  oblique  muscle  of  the  abdominal 
wall  in  the  interval  between  the  last  rib  and  the  iliac  crest,  with  the  ex- 
ception of  a  small  ]iart  below.  Frequently  the  latissimus  has  a  distinct 
fleshy  slip  from  the  inferior  angle  of  the  scapula. 

Action.  If  the  arm  is  hanging  loose  the  muscle  can  move  it  behind  the 
back,  rotating  it  in  at  the  same  time.  If  the  limb  is  raised,  the  latissimus, 
combining  with  the  {H>ctonilis  and  ten*s,  will  depress  the  humerus.  From 
its  attachment  to  the  scapula  this  bone  can  l)e  depn*ssed  with  the  arm. 

Sup[)0sing  the  arm  fixed,  the  fibres  may  elevate  the  ribs  as  an  inipin-— 
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"fcoiy  muscle;   or   they  may  assist  the  pectoralis  major  in  drawing  the 
smovable  trunk  towards  the  humerus,  as  in  the  act  of*  climbing. 

*  Dissection.  The  latissimus  is  to  be  divided  about  midway  between 
"fche  spines  of  the  vertebrae  aud  the  angle  of  the  sc^ipula,  and  the  [)ieces  are 

be  reflected  inwards  and  outwards.  In  raising  tlie  inner  part  of  the 
luscle,  care  must  be  taken  not  to  destroy  either  the  thin  lower  serratus 
^^nrith  which  it  is  united,  or  the  aponeurosis  continued  upwards  from  the 
eeiratus.  In  the  interval  between  the  last  rib  and  the  iliac  crest  the  latis- 
«mu8  is  adherent  to  the  aponeurosis  of  the  trans versalis  abdominis  muscle, 
cuid  should  not  be  detached  from  it. 

*  Parts  covered  by  the  latissimus.  The  latissimus  dorsi  lies  on  the 
erector  spime,  the  serratus  posticus  inferior,  and  the  lower  ribs  with  their 
Intercostal  muscles.  As  it  rests  on  the  angle  of  the  scapula,  it  conceals 
"the  teres  major,  and  {)art  of  the  rhomboid  muscle.  Its  position  to  the 
Eeres  is  worthy  of  note  : — at  the  angle  of  the  scapula  it  covers  the  posterior 
surface  of  the  teres,  but  nearer  the  humerus  it  turns  round  the  lower  hor- 
nier, and  is  inserted  in  front  of  tluit  muscle.  Between  the  angle  of  the 
scapula  and  the  humerus  the  latissimus  forms  part  of  the  [losterior  boundary 
of  the  axilla. 

£)issection  of  fascia  lumborum.  After  the  latissimus  dorsi  has  been 
x^flected,  the  dissector  of  the  abdomen  can  look  to  the  disposition  of  the 
^KMterior  tendon  of  the  transversalis  abdominis  (fascia  lumborum)  between 
"fthe  last  rib  and  the  innominate  bone. 

In  the  spot  referred  to  are  portions  of  the  external  and  internal  oblique 
snuscles,  left  in  the  dissection  of  the  wall  of  the  abdomen.  After  the 
sremoyal  of  those  muscles  the  aponeurosis  of  the  transversalis  muscle  (fjis- 
^A  lumborum)  appears,  and  perforating  it  are  two  nerves — one,  the  last 
dorsal  with  an  artery  near  the  last  rib :  and  the  other,  the  ilio-hypogastric 
'vith  its  vessels,  close  to  the  iliac  crest. 

Two  oflfkets  are  prolonged  backwards  from  this  fascia  to  the  transverse 
processes.  To  see  the  more  superflcial  layer  which  passes  beneath  the 
erector  spinas  to  the  apices  of  the  processes,  the  latissimus  dorsi  is  to  be 
«ut  through  (both  its  aponeurosis  and  fleshy  part)  by  a  horizontal  incision 
«lirected  outwards  from  the  spinous  processes,  on  a  level  with  the  third 
lumbar  vertebra.  On  raising  the  outer  border  of  the  erector  spinas 
muscle  which  comes  into  view,  the  strong  process  of  the  fascia  will  be 
atpparent. 

After  dividing  transversely  this  first  prolongation,  another  muscle  (quad- 
Tatus  lumborum)  will  be  seen;  and  on  raising  its  outer  border  the  second 
'(liin  offset  of  the  fascia  will  be  evident  on  the  abdominal  aspect  of  that 
muscle. 

The  fascia  lumborum  (fig.  1.3C»,  °)  is  the  posterior  aponeurosis  or  tendon 
«f  the  transversalis  abdominis  muscle,  and  occupies  the  interval  between 
the  last  two  ribs  and  the  crest  of  the  hip-bone.  By  its  cutaneous  surface 
it  gives  attachment  to  the  internal  obli(iue  muscl(%  and  sometimes  to  the 
external  oblique.  The  last  dorsal  (*)  and  ilio-hypogastric  (')  nerves,  ac- 
companied by  vessels,  pierce  it  in  their  course  from  the  abdomen.  From 
the  inner  part  of  the  aponeurosis  two  offsets  are  prolonged  to  the  trans- 
verse processes  of  the  lumbar  vertebra?,  and  inclose  the  quadnitus  luni- 
liorum  in  a  sheath. 

The  more  superficial  of  the  two  is  the  strongest ;  it  lies  beneath  the 
erector  spina;  in  this  j)Osition  of  the  body,  and  is  connected  to  the  apices 
of  the  transverse  processes,  but  it  also  fills  the  intervals  between  tiiem  :  at 
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the  outer  border  of  the  erector  spinas  it  blends  with  the  aponeurosis  of  the 
hitissimus  dorsi  and  inferior  Berratiis. 

The  deeper  or  anterior  prolonpration  posses  on  the  abdominal  surface  of 
the  (luadratus  luinhorumy  and  is  fixeil  to  the  tips  and  borders  of  the  trans- 
verse pro<*esses. 

In  like  manner  the  erector  spinie  lies  in  another  sheath,  which  is  formed 
by  tlie  vertehnd  aponeur(»sis  and  tlie  tendons  of  the  latissimus  and  serratus 
on  tiie  one  side,  and  by  the  superficial  of  tlie  two  prolongations  of  the  fasciak 
liim1>onim  on  the  (»ther. 

*  Second  Layer  of  Misci.es  (fig.  110).  This  stratum  contains  the 
elevator  of  the  angle  of  the  scapula,  and  the  large  and  small  rhomboid 
muscles;  besides  these,  the  ])Osterior  belly  of  the  omo-hyoid  muscle,  and 
some  vessels  and  nerves  turning  bivck wards  towards  the  scapula  are 
included. 

Dinsection.  By  the  reflection  of  the  tra[)ezius  and  latissimus,  and  by 
the  dissection  made  sijbse(iuently  (p.  X}i))^  the  several  parts  in  this  layer 
will  have  been  sufficiently  prepared  for  h?arning. 

*  The  LEVAT<)R  AX<a;Li  scapi  l-*:  (fig.  IIG,  ^)  arises  by  tendinous 
slips  from  the  posterior  transverse  prcK-esses  of  the  U))]>er  three  or  four 
cervical  vertebne.  The  fibres  form  nither  a  roundish  muscle,  and  are 
inserted  into  the  hix&e  of  the  scapula  between  the  spine  and  the  superior 
angle. 

At  its  ori":in  the  musc^le  lies  beneath  the  sterno-mastoideus,  and  at  its 
insertion  beneath  the  tni|N*zius,  where  it  touches  the  s<trratus  magnus  mus- 
cle; the  rest  of  the  muscle  appears  in  the  posterior  triangular  B|>ace  of  the 
neck.  Bent'ath  it  are  some  of  the  other  cervical  muscles,  viz.,  splenius 
colli  and  c(»rvicalis  ascendens. 

Action.  The  nuisch*  raises  the  angle  and  hinder  {lart  of  the  scapula, 
and  (h'presses  the  acromion;  but  united  with  the  up|H;r  part  of  the  trape- 
zius, which  [)revents  the  rotation  down  of  the  acromion,  it  shrugs  the 
shoulder. 

When  the  shoulder  is  fixed,  the  neck  can  be  bent  laterally  to  the  same  j 

side. 

*  HiioMHOiDEi  MrscLES.  The  thin  muscular  layer  of  the  rhomboidei  J 
is  attached  to  the  base  of  the  scapula,  and  consists  of  two  pieces,  large  and  JE 
small,  which  aiv  separated  by  a  slight  interval. 

*  The  rhomhoideus  minor  (fig.  11(>,  ^)  is  a  thin  narrow  band,  which  Mi 
arises  from  the  spin<»s  of  the  seventh  cervical  and  first  dorsal  vertebra.*,  and  JEj 
the  liganieiitum  nucha*;  it  is  inserted  into  the  base  of  the  scapula,  opixMite  «ae 
the  smooth  surface  at  the  r(H)t  of  the  spin(\ 

*  The  rhnmhoidens  major  (fig.  IHJ,  ")  is  larger  than  the  preceding  by  -^^^ 
the  wi<ltli  of  three  or  nion*  spinous  prcK'esses.     It  arises  from  the  spines  of        "^  -f 
four  or  five  dorsal  vrrtt'br.e  Ik^Iow  the  rhoinboideus   minor,  an<l  from  the          ^^c 
supraspinous  liganimt ;  and  its  fibres  arc  dinM'ted  outwanls  and  downwards        <^aj 
to  be  fixed  to  the  base  of  the  scapula  between  the  spine  and  the  lower        "mr 
angle.     Soni(^timt*s  all   the  fibres  do  not  reach   the  scapula  directly,  some 
endinj;  on  a  ten<Iiiious  arch  near  the  lK>n(>. 

The  rhomboidei  muscles  are  covered  chit^fly  by  the  trapezius  and  latis- 
simus; but  a  iHtrtion  of  the  larger  rhomboid  is  sul>cutaneou8  near  the 
angle  of  the  scapula. 

Action,     From  the  direction  of  their  fibres  both  rhomboidei  will  draw 
""  '^  the  sc^apula  upwanls  and  backwai'ds,  so  as  to  depress  the  acro^— 

'—  with  the  tnipezius  they  will  C4irry  the  scapul 
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directly  back ;  for  as  one  tends  to  raise,  and  the  other  to  depress  tlie  acro- 
Knion,  the  bone  will  be  moved  in  a  direction  between  the  two  forces.  By 
Cheir  united  action  the  muscles  help  to  fix  the  scapuhu 

The  OMO-UYOiD  MUSCLE  consists  of  two  fltrshy  bellies,  anterior  and 
posterior,  which  are  united  by  an  intervening  tendon.  Only  the  posterior 
lialf  18  now  seen. 

The  mu8cle  arises  from  the  upper  border  of  the  scapula  behind  the 
■lotch,  and  from  the  ligament  converting  the  notch  into  a  foramen.  The 
fibres  form  a  thin,  riband-like  muscle,  which  is  directed  forwards  across 
^he  lower  part  of  the  neck,  and  ends  anteriorly  in  a  tendon  beneath  the 
•9terno>mastoideus  (p.  72).  The  fleshy  belly  of  the  muscle  is  placed  jjartly 
l>eneath  the  trapezius ;  and  is  (lartly  superficial  in  the  [)OSterior  triangular 
space  of  the  neck,  where  it  lies  above  the  clavicle  and  the  subclavian 
Artery.  It  crosses  the  suprascapular  vessels  and  nerve,  and  the  brachial 
plexus  near  the  scapula. 

miction.  For  the  supposed  use  of  the  posterior  belly  of  the  omo-hyoideus, 
eee  page  72. 

The  suprascapular  artery^  a  branch  of  the  subclavian  (p.  78),  is  directed 
outwards  across  the  lower  part  of  the  neck  to  the  dorsum  of  the  sca[)ula. 
The  vessel  courses  behind  the  clavicle  with  the  suprascapular  nerve,  but 
l)eneath  the  trapezius  and  omo-hyoid  muscles  to  the  supraspinal  fossa. 
Sefore  entering  the  fossa  it  furnishes  a  small  branch  (supra-acromial)  to 
the.  upper  surface  of  the  acromion. 

The  suprascapular  nerve,  an  offset  of  the  brachial  plexus  (p.  79),  is 
inclined  backwards  to  the  superior  border  of  the  scapula.  It  passes  through 
Yhe  notch  in  the  upper  costaof  tiie  bone,  and  terminates  beneath  the  supra- 
«piimtu8  in  the  muscles  of  the  dorsum  of  the  sciipula  (p.  248). 

The  transverse  cervical  artery^  also  a  branch  of  the  subclavian  (p.  78), 
lias  the  same  direction  as  the  suprascapular,  towards  the  upper  part  of  the 
scapula,  but  it  is  higher  than  the  clavicle.  Crossing  the  upper  part  of  the 
space  in  which  the  subclavian  artery  lies,  it  passes  beneath  the  trapezius, 
«ind  divides  into  the  two  following  branches — superficial  cervical  and  [>os- 
terior  scapular : — 

a.  The  superjicial  cervical  branch  is  distributed  chiefly  to  the  under 
surface  of  the  trapezius,  though  it  furnishes  oflTsets  to  the  levator  anguli 
scapulae  and  the  cervical  glands. 

b.  The  posterior  scapular  branch  crosses  beneath  the  elevator  of  the 
«Tig;le  of  the  scapula,  and  turns  along  the  biise  of  the  scapula  beneath  the 
rhomboid  muscles.  If  the  rhomboid  muscles  are  divided,  the  artery  will 
l>e  seen  to  furnish  branches  to  them  ;  and  to  give  small  anastomotic  twigs 
to  lioth  surfaces  of  the  scapula.  This  branch  arises  very  freijuently  from 
the  third  jmrt  of  the  subclavian  trunk. 

The  suprascapular  and  transverse  cervical  veins  have  the  same  course 
a^nd  branches  as  the  art43ries  above  described  ;  they  open  into  the  external 
jugular,  near  its  junction  with  the  subclavian  vein. 

Nerve  to  the  rhomboid  muscles.  This  slender  nerve  of  the  brachial  plexus 
(p.  79)  courses  beneath  the  elevator  of  the  angle  of  the  scapula,  and  is 
distributed  to  the  rhomboidci  on  the  under  surface.  Before  its  termination 
it  supplies  one  or  two  twigs  to  the  elevator  of  the  scapula. 

*  Third  Layer  (fig.  117).    In  this  stnitum  are  tiie  following  muscles : — 
the  serratus  posticus  superior  and  inferior,  with  the  splenius. 

*  Dissection.  By  reflecting  the  rhomboidei  muscles  towards  the  spinous 
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proucsses,  an<l  i-umotiiig  luo»ic  areolar  tissue,  the  thin  upper  eerratus  muscle 
beneath  them  will  be  laid  bare. 

The  splenius  and  the  inferior  serrotus  have  been  previously  expofied  by 
the  refleciion  of  the  trapezius  and 


Fig.  117. 


lalJBsim 

*  The  SERRATi  muaoles  are 
very  thin,  and  receive  their  name 
from  their  toothed  attachment  to 
the  ribs.     Th 


ley  are  two  in  num. 
superior  and    inferior,   and 
have  H]}onenrotic  origins  from  the 
spines  of  the  vertebra;. 

*  The  terralut  posltcu*  tupe- 
nor  {fig.  117,'')  ari>M  from  the 
ligamentum  nuchie,  and  from  the 
spinous  processes  oi'  the  last  cer- 
viciil,  and  two  or  three  upper 
dorsal  vertcbne.  The  fleshy 
fibres  arc  inclined  down  and  out, 
and  are  interted  by  slips  into  the 
second,  third,  and  fourth  ribs, 
external  to  their  angles. 

The  muscle  rests  on  the  sple- 
nius, and  is  covered  by  the  rhom- 
boideiis  major. 

*  The  terrain*  poitievt  infe- 
rior (fig.  116,°)  occupies  the 
lumbar  region,  and  is  wider  than 
the  preceding  muscle.  Its  apo- 
neurosis of  origin  is  inseparably 
united  with  that  of  the  latissimus 
dorsi,  and  with  the  fascia  lumbo- 
rum,  and  id  connected  to  the 
spinous  processes  of  the  last  two 
dorsal  and  first  three  lumbar  rer- 
tebro).  The  fleshy  fibres  ascend 
to  be  interted  into  the  last  four 
ribs  ill  front  of  their  angles,  each 
successive  piece  extending  further 
forwards  than  the  one  below. 

This  muscle  lies  on  Ihc  niiuss  of  the  ereWor  spiniv ;  and  with  its  tendon 
the  vertebral  ajioneurosis  is  united. 

Action.  Thi'  superior  serratus  raises  the  up[>er  ribs,  and  ofliciates  as  an 
inspiratory  nuiscle  ;  and  the  inferior,  depressing  tlie  lower  ribs,  becomes  an 
expinilory  muscle.  Tbeile  supitoses  the  inferior  to  act  indirectly  as  a 
muscle  of  inspirutiim,  1iei-nus<-,  by  fixing  the  lower  ribs,  it  enables  the  dia- 
phragm to  eoiitracl  more  etJi-clively. 

*  The  rerteliral  iipuiieiirotii  is  a  fibrous  expansion,  which  is  spread  over 
the  fourili  luyer  of  muscles,  iinil  confines  the  erector  spinic  in  the  vertebral 
groove. 

Inferiiirly  it  is  tliii-kencd  iiy  llic  tendons  of  the  inlissimus  and  lower 
semitus;  but  it  is  e<mtitiiii-d  iiliovc  henealh  the  splenius,  without  joining 
the  up|>er  serniius,  lunl  Llcnils  with  the  deep  fascia  of  tlie  neck. 
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Internally  it  is  attached  to  the  Bpinons  procesRCs.  Externally  it  is  con- 
nected to  the  posterior  third  of  the  iliac  crest,  uniting  with  the  tendon  of 
^he  latissimus ;  between  the  hip-bone  and  the  ribs,  to  the  fascia  lumborum; 
a,nd  in  the  dorsal  region  to  the  ribs  and  a  fascia  over  the  intercostal  mus- 
c;les.  Below,  between  the  pelvic  and  vertebral  attachments,  it  blends  with 
the  underlying  tendon  of  the  erector  spina;  and  multifidus. 

*  Dissection.  The  upper  serratus  is  to  be  cut  through,  and  the  subja- 
<^ent  vertebral  aponeurosis  to  be  taken  away ;  and  the  part  of  the  splenius 
xuuscle  under  the  serratus  should  be  cleaned. 

The  sPLKNius  fnuscle  (tig.  117)  is  thin  and  elongated;  it  is  undivided 
internally,  but  is  split  externally  into  two  parts.  It  takes  origin  along  the 
Kniddle  line  from  the  six  up[)er  dorsal  spines,  from  the  seventh  cervical, 
j»ih1  from  the  ligamentum  nuchie  as  high  as  the  third  cervical  vertebra. 
Some  fibres  ascend  to  the  head  (splenius  capitis),  and  others  to  the  neck 
^splenius  colli). 

The  splenius  colli^  c,  is  inserted  by  tendinous  slips  into  the  posterior 
transverse  processes  of  the  u[)per  three  cervical  vertebne  with,  but  behind 
^he  attachment  of  the  elevator  of  the  angle  of  the  scapula. 

The  splenitis  capitis^  B,  much  the  largest,  is  inserted  by  a  thin  tendon 
^nto  the  ai>ex  and  hinder  border  of  the  mastoid  process,  and  into  the  bone 
'behind  it  for  about  an  inch  and  a  half. 

Xhis  muscle  is  situate  beneath  the  trapezius,  the  rhomboidei,  and  the 
CKrrutus  superior;  and  the  insertion  into  the  occipital  bone  is  beneath  the 
;.temo-mastoideus.  The  complexus  muscle  projects  above  the  upper  border 
the  splenius  capitis. 

Action,  The  cranial  parts  of  both  muscles  will  carry  the  head  directly 
;  and  one  will  turn  the  face  to  the  Siime  side. 

The  splenius  colli  of  both  sides  will  bend  back  the  upper  cervical  verte- 
;  but  one  muscle  will  turn  the  face  to  the  same  side,  being  able  to 
votiite  the  head  by  its  attacimient  to  the  transverse  })roce8s  of  the  atlas. 

^  Fourth  Layer.  In  this  layer  are  included  the  spinalis  dorsi ;  the 
erector  spina;,  with  its  divisions,  and  accessory  muscles  to  the  neck  ;  and 
^he  complexus  muscle.  Most  of  the  vessels  and  nerves  of  the  Back  are  to 
'fce  learnt  with  this  layer  of  muscles. 

JMssection  (fig.  118).  To  lay  bare  the  complexus  muscle  in  the  neck, 
^he  splenii  must  be  detached  from  the  si)inous  processes,  and  thrown  out- 

And  whilst  the  large  erector  spinrc  is  being  displayed  in  the  dorsal  and 
lumbar  regions  by  the  dissector  of  the  upper  limb,  two  {)ro]on  gat  ions  from 
it  to  the  cervical  vertebne  and  the  head  are  to  be  defined  by  the  dissector 
^3f  the  neck  :  One,  a  thin  narrow  muscle,  the  cerviealis  ascendens,  is  con- 
'^iniied  beyond  the  ribs  from  the  outer  piece  of  the  erector  (ilio-costalis), 
^nd  is  to  be  separated  from  the  muscles  around.  The  other  is  a  larger 
^^liset  of  the  inner  piece  of  the  erector  (lonjrissimus  dorsi) ;  blended  at  fii-st 
"«vith  the  fibres  of  the  longisaimus,  it  is  divided  afterwards,  like  the  sple- 
^liufl.  into  a  cranial  part  (trachelo-miistoid)  and  a  cervical  part  (transversalis 
^3olli). 

*  The  serratus  inferior  is  to  be  detached  with  the  vertebral  aponeurosis 
"ffrom  the  spines  in  the  dorsitl  region,  an<l  the  areolar  tissue  is  to  be  cleaned 
^Tom  the  surface  of  the  large  nuiss  of  the  erector  spinas  which  now  conies 
"Snto  view.     Opposite  the  last  rib  is  the  beginning  of  an  intermuscular  in- 

■al,  which  divides  the  erector  spinie  into  an  outer  piece  (saoro-lumbalis), 
md  au  inner  (longissimus  dorsi).     By  sinking  the  knife  into  this  interval 


DISSECTION    OF   TBK   BACE. 


pi-ocesaes,  anil  I'einoving  loose  nreolur 
twiieHtli  lliem  will  be  Uid  bure. 
Tbt;  »|)leiiiu8  and  the  inferior 


lie,  llie  Uiin  upper 

have  l^pn  |n*viou8ly  ex[ 
the  rctluctioii  of  the  tnipexiut 
latis^iniiis. 

•T!i(;  gBitBATI  muiH'lr 
very  thin,  and  r*'cpivi--  ihi-ir 
i'loin  their  tODilied  nltucli 
tlie  riba.  Tlicy  are  two 
ber.  sii|ierinr  ami  inlcrior, 
jiiivfi  ji](oiieurotic  origins  froi 
Bpines  of  the  lertobrs". 

*  The  ttrralus  potli 
rior  (fig.  117,*)  ari»M  from  tho 
ligiimenium  nucha-,  wid  from  ihc 
sjiiiiouB  jiroceBses  of  iht-  last  cer- 
viciil,  anil  two  or  three  upper 
dorsal  vertebne,  Tlie 
fibres  arc  inclined  down  uiii 
QTid  are  inserted  by  sHpD  inl 
scennd,  third,  and  fourtli 
exrernul  to  their  angles. 

The  muscle  rests  on  the 
niiis,  and  is  covered  by  the  rhi 
lioidcns  major. 

*  The  terratut  poslicua  inft- 
rt'or  (fig.  116,")  occupies  lliw 
lumbar  region,  and  is  wider  lli*n 
the  preceding  muBcIc,  Its  «[»- 
neurosis  of  origin  is  inBCpttrublj 
unite4with  thai  of  the  lutissinius 
dorei.  and  with  the  faiuuH  lumbo. 
rum,  and  is  connected  to  the 
spinous  processes  of  the  last  two 
dorsal  and  first  three  lumbar  ver- 
tebra. The  fleBliT  fjbres  ascend 
to  be  tTiterted  into  the  last  fuur 
ribs  in  front  of  their  angles,  eaeb 
successire  piece 
forwards  than  the  one  belovr^' 

This  muscle  lies  on  the  moss  of  the  ereAor  spinai' ;  and  with  its 
the  vertebral  aponeurosis  is  united. 

Aclioiu  The  superior  serratus  raises  the  upper  ribs,  and  otficiales  ns  ■ 
inspiraiory  muscle  ;  and  ilie  inferior,  depressing  the  lower  ribs,  becomes  a 
expinilory  muscle.  Theile  supposes  the  inferior  lo  act  indirecily  aa  « 
muscle  of  inspiration,  because,  by  Kxiiig  the  lower  ribs,  it  enables  the  ^* 
phragm  to  contract  more  eBectirely, 

^-  'J'he  vertebral  aponturotii  isatilirous  expansion,  whieli  is  spread  d 
the  fourth  layer  of  muscles,  and  c^tnlines  the  erector  spinn  ii 
groove. 

Jnfcrioriy  it  is  thickened  by  the  tendons  of  the  latii^simus  and  I 
erratus;  b'ui  it  is  c^intinufnl  almve  hcnearh  the  splenius,  witliout  jod 
tho  upper  serratus,  and  blends  with  the  deep  fascia  of  the  neck. 
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Intemallj  it  is  attached  to  the  ppinous  procesi^es.  Externally  it  is  con- 
nected to  the  posterior  third  of  the  iliac  crest,  uniting  with  the  tendon  of 
the  lutissimus ;  between  the  hip-bone  and  the  ribs,  to  the  fascia  lumboriim ; 
and  in  the  dorsal  region  to  the  ribs  and  a  fascia  over  the  intercostal  mus- 
cles. Below,  between  the  {)elvic  and  vertebral  attachments,  it  blends  with 
the  underlying  tendon  of  the  erector  spina;  and  multiiidus. 

*  Dissection.  The  up|>er  serratus  is  to  be  cut  through,  and  the  subja- 
cent vertebral  aponeurosis  to  be  taken  away ;  and  the  part  of  the  splenius 
muscle  under  the  serratus  should  be  cleaned. 

The  SPLENIUS  cnuscle  (tig.  117)  is  thin  and  elongated ;  it  is  undivided 
internally,  but  is  split  externally  into  two  parts.  It  takes  origin  along  the 
middle  line  from  the  six  up{)er  dorsal  spines,  from  the  seventh  cervical, 
und  from  the  ligamentum  nuclioe  as  high  as  the  third  cervical  vertebra. 
Some  fibres  ascend  to  the  head  (splenius  capitis),  and  others  to  the  neck 
^splenius  colli). 

The  splenius  colii,  c,  is  inserted  by  tendinous  slips  into  the  posterior 
Ij-ainsverse  processes  of  the  upper  three  cervical  vertebne  with,  but  behind 
tlj«  Attachment  of  the  elevator  of  the  angle  of  the  scapula. 

'     The  splenius  capitis,  B,  much  the  largest,  is  inserted  by  a  thin  tendon 
into  the  apex  and  hinder  border  of  the  mastoi<l  process,  and  into  the  bone 
hind  it  for  about  an  inch'  and  a  half. 

This  muscle  is  situate  beneath  the  trapezius,  the  rhomboidei,  and  the 
x-ratus  superior;  and  the  insertion  into  the  occipital  bone  is  beneath  the 
CB  r  «^mo-mastoideus.     The  complexus  muscle  projects  above  the  upi)er  border 
the  splenius  capitis. 

ction.     The  cranial  parts  of  both  muscles  will  c^rry  the  head  directly 
;  and  one  will  turn  the  fm^e  to  the  same  side. 

he  splenius  colli  of  both  sid<?s  will  bend  back  the  up]>er  cervical  verte- 

•^   ;  but  one  muscle  will  turn   the  face  to  the  same  sid(\  being  able  to 

•.te  the  head  by  its  attachment  to  the  tmnsverw;  pro<M»s8  of  tlu;  atlas. 

"     Fourth  Layer.     In  this  layer  are  incluih^d  the  spinalis  dorsi ;  the 

:^<2tor  s[>in{e,  with  its  divisions,  and  acf(»ssory  muscles  to  tin*  neck  ;  and 

Ci-     complexus  muscle.     Most  of  the  vessels  and  nerves  of  tiie  Back  are  to 

learnt  with  this  layer  of  muscles. 
^.^Xssectian  {fi^,  118).     To  lay  bare  the  comf»lexus  muscle  in  the  neck, 
*^^r^   splenii  must  be  detached  from  the  spinous  processes,  and  thrown  out- 
^^  **.»ds. 

.And  whilst  the  large  erector  spinie  is  being  displayed  in  the  dorsal  and 
^^-^  vmbar  regions  by  the  dissector  of  the  upper  limb,  two  prolongations  from 
*  ^  "to  the  cervical  vertebne  and  the  head  are  to  be  defined  by  the  tlissector 
*^-^^  the  neck  :  One,  a  thin  narrow  muscle,  the  ctTvicalis  tiscendens,  is  con- 
^'^  ^lued  beyond  the  ribs  from  the  outer  piece  of  the  erector  (ilio-costalis), 
d  is  to  be  separated  from  the  muscles  around.  The  other  is  a  larger 
set  of  the  inner  piece  of  the  erector  (l()n«rissinius  dorsi);  blended  at  fii*st 
5th  the  fibres  of  the  longissinius,  it  is  divided  afterwards,  like  the  sphj- 
ius,  into  a  cranial  part  (trachelo-niastoid)  and  a  cervical  yawX  (transversal is 
^=s^lli). 

*  The  serratus  inferior  is  to  Im*  detached  with  the  vert<»hral  aponeurosis 
m  the  spines  in  the  dorsjil  region,  and  the  areolar  tissue  is  to  be  ch^aned 

^'V^m  the  surface  of  the  large  muss  of  the  erector  spina*  which  now  comes 

"•  mito  view.     Op))osite  the  last  rib  is  the  beginning  of  an  intermuscular  in- 

"^^iTval,  which  divides  the  erector  spinie  into  an  outer  piec<*  (sacro-inmbalis), 

nd  an  inner  (longissimus  dorsi).     By  sinking  the  knife  into  this  interval 
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The  IrantrtrialU  colli  bends  back  the  ii«ck  if  the  muscles  of  both  sid^  g^  jj 
contnurt  to^etlier;  or  litU^rally  towardu  its  own  side,  if  only  one  is  used.         _  ^^ 

The  Iraehflo-mastoideng  will  (extend  tlie  bend  in  concert  with  ilR  fellows  ^-^j^ 
or  by  itself  will  turn  tbe  fuce  10  its  own  side,  and  tben  help  to  Bpproximar.^«  w^i 
the  head  to  the  shoulder. 

The  cOMi'i.Exus  (fig.  118,  ")  is  inteniol  lo  the  prolongations  from  tl*.^  ^j 
longifisinius  dor^i,  and  coiiverges  towards  its  fellow  of  the  opposite  side      £•  Je  i 


Fig.  118. 


i  (Icscribeii  ot'lt- 


iid.  the  miisele  aritei  by  ten-^^' 
sfM-s  of  the  U]>)R-r  six  doreal  vene  '^*' 
,  iind  from  llie  articular  proceMM*'"'^ 
lliinl.  The  fleshy  fibres  pass  up--^^ 
hi'i  wi'i'ti  the  curved  lines  of  (he  o^^S 
rly  two  iiichi's  from   the  occipitaC-^*^^ 

Alts  two  fli'shy  bellies  with  an  in-  ^^' 
a  ^ejiiirate  muscle  with  the  uam^^ 
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The  cerricah's  ascendtiis  is  a  muscular  slip  prolonging  the  accessorius 
into  the  neck  :  this  muscle  is  attached  to  four  ribs  (third,  fourth,  fifth,  and 
sixth),  and  is  inserted  into  the  posterior  transverse  processes  of  three  cer- 
vical vertebrae,  viz.,  sixth,  fifth,  fourtii. 

*  The  LONGI8SI3IUS  DORSI  gtii(hisdly  decreiwes  in  size  as  it  ascends 
along  the  thorax.  Internally  the  muscle  is  inserted  into  the  transverse 
processes  of  all  the  dorsal  vertebne  by  a  series  of  tendinous  and  fleshy  bun- 
dles ;  and  externally  it  is  attached  to  the  ribs,  (*xcept  the  first  two  or 
three,  by  thin  fleshy  processes  lx»twe<;n  the  tubercle  and  angle.  Its  mus- 
cular prolongation  to  the  neck  is  united  with  the  upper  fleshy  fibres,  and 
splits  into  the  two  following  pieces: — 

The  transverscdts  colH  (fig.   118,  ")   arises  from   the   transverse   pro- 
eefiseft  of  the  upper  six  dorsal  vertebne,  an<l  is  inserted  into  the  posterior 
iraosverse  processes  of  the  cervical  vertebne,  except  the  first  two  and  the 
last. 

The  trachelo-mastoid  muscle  (fig.  118,  °)  (transversal is  capitis?)  arises 

irt  common  with  the  preceding,  and  is  attached,  besides,  by  distinct  ten- 

tl4yfi»  to  the  articular  processes  of  the  last  three  or  four  cervical  vertebne. 

X*tie  muscle  is  thin,  and  is  inserted  beneath  the  s[)lenius  into  the  upper 

|ija.li*  of  the  posterior  pari  of  the  mastoid  [)rocess :  its  insertion  is  about 

f  #v  ne-quarters  of  an  inch  wide.* 

♦  Connections  of  the  erector  spintB,    The  erector  s|)ina>  and  its  prolonga- 
tl<:>ns  occupy  the  lumbar,  thomcic,  and  cervical  parts  of  the  \\\\(rV, 

In  the  loins  the  muscle  is  contained  in  an  aponeurotic  sheath  (p.  3o8), 

akx^<l     has  the  multifidus  spinw  on  its  inner  side  :  its  attachment  on  the  in- 

tM^r  surface  of  the  innominate  bone  corresponds  in  part  with  the  origin  of 

t^M^i    gluteus  max  imus  on  the  outer  side.     The  superficial  tendon,  which  is 

xnon  to  it  and  the  multifidus,  will  be  described  with  the  last-mentioned 

de(p.  371). 

O>pposite  the  ribs  the  ilio-costalis  and  longissimus  dorsi  are  concealed  by 
^  ^^  ^i^      musc*les  of  the  other  layers  already  examined. 

I  «  the  neck  its  accessory  small  muscles  lie  underiiesith  the  splenins  and 
*  ^^  ^is  trapezius: — the  cervicalis  ascendens  is  attached  in  a  lino  with,  but 
^*^^^X^3w  the  splenius  colli  ;  and  the  transversalis  colli  and  trachelo-nuustoid 
more  internal,  or  between  the  splenius  mid  cervicalis  and  the  com- 

^^^ction.     Taking  their  fixed  point  at  the  pelvis,  both  erectors  will  keep 

spine  straight  in  sitting  and  standing ;  and,  in  rising  from  st(K>))ing  to 

ground,  they  will  bring  the  trunk  into  the  erect  posture.      In  laborious 

piration,  the  spine  being  fixed,  the  niuseh's  are  able  to  depress  the  ribs, 

^  assist  in  the  expulsion  of  the  air  from  the  thorax. 

One  muscle  will  incline  the  spinal  column  lat«M*ally  and  to  its  own  side. 

The  cervical  prolongations  of  the  erector  act  on  the.  neck  and  head,  as 

;low : — 

The  cervicalis  ascendens.     Taking  their  fixed  point  below,  both  mus- 
^8  will  extend  the  cervieal  part  of  tlH»  spine  :  and  acting  from  tlui  trans- 
^^rse  processes  they  will  elevate  the  ribs.     On<.*  muscle  will  give  a  lateral 
lovement  to  the  neck. 


'  The  anatomy  of  th«  prolongation  from  th<'  longissimus  might  Im;  flimpliflcd  by 
*^c«cribing  it  eh  the  transversalis  iiiusch*  with  a  <louhl»»  insertion,  like  tin-  sph'niiis, 
^  nto  the  head  and  neck.    In  acconianci*  with  th«*  nonu'iichitun*  of  tin*  sph-niiis  th« 

X^«rt  to  the  head  might  be  named  tmngcermlu  aijtitis,  and  the   part  to  the  neck 

f  rtuuversalis  colli j  as  at  present. 


3G4  DISSECTION   OF   THE   BACK. 

Tlio  IrnHirertolif  colli  bends  buck  llie  in'ck  if  l\\v  inTisel<?«  of  bnrh  sidai 
contract  loguilier;  or  liiterjJly  towards  iiB  own  side,  if  only  one  is  iiw^l. 

Tke  traehtlo-masloiJrus  will  extend  llie  lieiid  in  conwrtwith  iw  frllow  - 
or  by  iUelf  will  Mirn  tliu  fnce  to  its  own  side,  iwd  then  help  to  n]>proxirDal<'^ 
the  head  to  the  shoulder. 

The  cOMPi.HXUs  (fig.  118,  ")  is  intenial  to  the  prolongations  from  t 
longi8Bimu§  dor^i,  and  converges  towards  its  fellow  of  the  oppuiite  ude  n 


tlie  occipital  bone.     Nnrmw  at  iln  lower  end,  the  mnscle  aritft  by  ti 

dlnous  (liecM  from  the  imnsverse  proccsse*  of  the  upper  six  ilonuki  v 

hrVf,  from  the  spine  of  the  liut.  cnrvical,  and  from  tlie  nrticniar  proees 


of  the  cervical  vertehne  as  high  as  the  third. 
wards  to  be  imtrUd  into  an  impression  betn 
occipitis,  which  readies  oulwanls  nearly  f 
t  towards  the  trachelo-niftstoideua, 
The  inner  part  of  the  complexiis  having  I 


tervening  tendoi 
retrvitit. 


i  fleshy  librea  pass  i 
itie  curved  lines  of  ibe 
iches  from  the  occl|)i 

a  fleshy  bellies  with  an  i 


described  olleu  as  a  eei»rate  muscle  nnth  the  > 


POSTERIOR  CERVICAL  NERVES. 
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The  complexus  is  concealed  by  tlie  sjilenis  and  tm]>ezius  :  and  the  ciitn 
neous  surface  is  marked  by  a  tendinous  cross  intersection  towards  tli 
upper  end.  Two  or  three  of  the  cervical  nerves  iM»rfonite  it.  Alon^  th 
inner  side  is  the  seniispinalis  muscle,  with  the  ligament  urn  niichn'.  He 
Death  it  are  the  small  recti  and  obli(|ui  muscle^s,  the  semispinalis,  and  th 
cenical  nerves  and  vessels. 

Action.  Both  muscles  will  move  the  head  directly  hack.  One  wil 
<]mw  the  occiput  down  and  back  towards  its  own  side. 

Diiseetion  of  re$$eh  and  nerves  (fig.  110).  In  the  neck  the  nerves  an< 
vessels  will  be  brought  into  view  by  detaching  the  complexus  from  th< 
^>ccipital  bone  and  the  spine  of  the  seventh  vertebni,  and  thr(»wing  it  out 
^i^rds  carefully  from  the  subjacent  parts.  Beneath  the  muscle  is  a  dens< 
fi^^iny  in  which  are  contained  the  ramifications  of  the  cervical  nerves,  am 
{h^  ^^^P  cervical  and  other  vessels. 

Each  nerve  except  the  first  divides  into  an  inner  and  an  outer  piece 
fylfoect  out  first  the  inner  pieces  of  the  seven  lowest,  which  lie  partly  ove 
^(ici  [Mirtly  beneath  the  fibres  of  the  semispinalis  muscle  (<;).  The  exter 
^3!  pieces  (•)  are  very  small ;  they  are  given  ofl^  between  the  transversa 
f  processes  clo^  to  where  the  trunks  apfM^ar ;  they  are  to  l>e  looked  for  outsid< 
ih^  complexus,  and  enter  the  muscles  prolonged  from  the  en*ctor  spina*. 

The  first  or  suboccipital  is  the  most  difficult  of  the  set  to  find  :  this  littl< 
nerve  is  a  short  trunk,  which  is  contained  in  the  interval  U^tween  th< 
eniall  recti  and  obliqui  muscles  near  the  head ;  it  will  l>c  best  found  bj 
looking  for  the  small  twigs  furnished  by  it  to  the  muscles  around. 

Tlie  deep  cervical  artery  is  met  with  on  the  semis)>inalis  muscle ;  a  par 
of  the  vertebral  artery  will  be  found  in  contact  with  the  suboccipita 
nerve ;  and  the  occipital  artery  will  he  S4*en  crossing  the  occipital  lK>ne. 

*  Opposite  the  thorax  the  dorsal  nerves  and  vessels  will  be  n>adily  dis 

played  on  the  inner  side  of  the  longissimus  dorsi  muscle,  on   the  remova 

of  a  little  fatty  tissue  from  between  the  transverse  processes.     Externa 

and  internal  pieces  are  to  l)e  traced  from  each   nerve  and  vessel   into  tin 

iniis<?les;  some  of  the  former  have  l)een  seen  in  the   interval    between  tin 

il  io-costalis  and  the  longissimus  dorsi. 

*  The  two  pieces  of  the  lumbar  nerves  and  vessels  will  be  found  in  tin 
9j%me  line  as  the  dorsal ;  but  the  inner  set  are  the  most  diflicult  to  be  dis 
covered. 

*  The  small  sacral  nerves  are  placed  beneath  the  multifidus  spina*,  ant 
^ill  be  dissected  after  the  examination  of  that  muscle  (p.  .S72). 

*  Posterior  Primary  Branciiks  <»f  tiik  Si'inal  Nkuves.  TIh 
^f>in»il  nerves,  with  a  few  exceptions  in  the  cervical  and  sacral  groups 
"**urcate  in  the  intervertebnd  foramina  into  anterior  and  posterior  prinuir^ 
*^^^iiches  (p.  ir).")).    The  |)Osterior  supply  the  integuments  and  the  musclei 

the  back,  and  are  now  to  be  learnt. 

^   -/ir*  the  neck.     The  |K)sterior  primary  branches  of  the  cervical  nerves  an 

*ght  in  number,  and  issue  Wtween  the  transverse  pn»cessfs ;  hut  those  o 

*^e  first  and  second,  which  In'gin  on  the   neuml   arches  of  the  atlas  anc 

^18,  cross  those  arches.     All,  except  the   first,  divide   into  internal  am 

*=^^3ctemftl  pieces. 

The  external  p%ece$  {^g,  118)  are  very  inconsiderable  in  size,  and  en( 
**^  the  splenius,  and  in  the  muscles  prolonged  from  the  erector  spina». 

The  internal  pieces  (fig.  Ill))  are  larger  than  the  external;  they  an 
directed  towards  the  spinous  processes,  the  three  lowest  nerves  passinj; 
^^^^neath  the  semispinalis,  and  the  four  next  over  that  muscle.     By  the  side 
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s  branches  are  I'urn 
s  tliiii  arc  Biiperficial  to  the  spi 
Bsceml  to  the  siirlai^p  through  the  spleni 
iDusclos,  and  nre  distributed  as  beforu  st 


lio.l  to  rlie  n<-(-k  iinil  ihe  titwd  kr^ 
is^tinnlis  ;   thi-sp  cutanrout  oj  ___ 

B,  the  complcxuM,  ntitl  trnjiexiiK.*^.. 
n  {p.  3J4).     In  their  caune  ►  ' 


tlie  spine  the  nerves  nupply  the  diirrouniling  muscles,  viz.,  eomplexus^ 
'   B«!iniB|)innlis,  mutiifiijus  Bjiinfe.  and  iiit<-r.<)|)inale.s.  i 

The  rutantoiit  branchts  of  the  seeond  and  third  nen-es  reach  the  head  j 
Bfld  require  a  sppamtc  noiiee. 

That  of'  the  second  nerve  (fig.  Hi),  'J,  named  great  occipital,  nppearii^ 
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The  occipital  vein  lies  witli  its  arteiy,  and  communicates  sometimes 
"y/ixih  the  lateral  sinus  of  the  skull  through  the  mastoid  foramen. 

The  dorsal  and  lumbar  veins  correspond  in  tlieir  branching  and  distri- 
l)ution  with  the  arteries  they  accompany,  and  end  in  the  intercostal  veins 
aiod  the  vena  cava. 

In  contact  with  the  spinous  processes  and  plates  of  the  vertebne  is  a 
deeper  set  of  veins  {dorsi  spinal)^  which  anastomose  freely  together,  and 
open  into  the  veins  in  the  interior  of  the  spinal  canal. 

*  Fifth  Later.  In  tliis  layer  are  the  following  small  muscles:  the 
recti  and  obliqui,  semispinalis,  interspinales,  multifidus  spina',  and  inter- 
traiisversales. 

Di9$ection.  Most  of  the  remaining  muscles  of  the  Back  are  uncovered 
by  the  previous  dissection.  Between  the  first  two  vertebne  and  the  occi- 
pital bone  the  small  straight  and  oblique  muscles  extend. 

*  In  the  cervical  and  dorsal  regions  the  semispinalis  muscle  appears, 
ivith  the  small  interspinales  internal  to  it ;  and  occupying  a  corres|)onding 
position  in  the  loins,  is  the  multifidus  spinas. 

*  The  small  intertransverse  muscles  of  the  lumbar  region  will  be  found 
Ly  removing  the  erector  spinte. 

The  RECTUS  CAPITIS  POSTICUS  MAJOR  (fig.  119,  a)  is  the  largest  of 
the  muscles  between  the  occipital  bone  and  the  first  two  vertebne,  and 
arises  from  the  side  of  the  spinous  process  of  the  axis.  It  is  inserted  into 
the  outer  part  of  the  inferior  curved  line  of  the  occipital  bone  for  about  an 
inch,  as  well  as  into  the  surface  below  it. 

The  muscle  is  directed  outwards  very  obliquely,  and  forms  one  side  of 
the  triangular  space  which  contains  the  suboccipital  nerve  and  the  verte- 
bral artery.  Its  upper  attachment  lies  beneath  the  superior  oblique 
jnu8cle. 

Action.  "By  the  action  of  both  muscles  the  head  will  be  put  backwards. 
By  one  rectus  the  face  will  be  turned  to  the  same  side;  and  after  the  head 
has  been  so  rotated,  the  muscle  will  assist  in  extending  the  head. 

The  RECTUS  CAPITIS  POSTICUS  MINOR  (fig.  119,b)  is  internal  to  the 
preceding,  and  is  shorter  than  it.  Arising  from  the  neural  arch  of  the 
atlas,  the  muscle  is  inserted,  close  to  the  middle  line,  into  the  inferior 
curved  ridge  of  the  occipital  bone,  and  between  this  and  the  foramen 
magnum. 

This  small  muscle  is  fan-shaped,  and  is  deeper  than  the  rectus  major  : 
it  covers  the  ligament  between  tlie  atlas  and  the  occipital  bone.  The  two 
small  recti  muscles  corres|)ond  with  the  inter-spinales  between  the  other 
Tertebrae. 

Action.  Both  muscles,  or  one,  will  have  the  same  use,  viz.,  to  approach 
the  occiput  to  the  atlas. 

Tlie  OBLiQuus  INFERIOR  (fig.  119,  c)  slauts  between  the  first  two 
vertebne.  It  arises  from  the  spinous  process  of  the  axis,  external  to  the 
rectus  major  muscle,  and  is  inserted  into  the  tip  of  the  transverse  pro- 
cetsses  of  the  atlas. 

Action.  One  muscle  turns  the  face  to  the  same  side  by  rotating  the 
atlas  on  the  axis.  If  both  muscles  act  at  the  same  time  they  will  assist  in 
keeping  the  head  straiglit. 

The  OBLIQUUS  SUPERIOR  (fig.  119,  d)  takes  origin  from  the  upper  part 
of  the  transverse  process  of  the  atlas,  where  the  preceding  muscle  termi- 
nates ;  and  is  directed  inwards  to  be  inserted  between  the  curved  lines  of 
the  occipital  bone,  near  the  mastoid  process. 
24 
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*  Vessels  in  the  back.  The  vessels  now  dissected  are  the  occipital 
and  the  deep  cervical ;  part  of  the  vertebral ;  and  the  posterior  branches 
of  the  intercostal  and  the  lumbar  arteries  of  the  aorta.  Veins  accompany 
the  arteries  for  the  most  part. 

In  the  neck.  The  vessels  in  the  neck  are  the  occipital,  the  vertebral, 
and  the  deep  cervical. 

The  occipital  artery  (fig.  119,  a)  courses  along  the  occipital  bone.  Ap* 
pearing  from  beneath  the  digastric  muscle,  the  vessel  is  directed  back* 
wards  beneath  the  sterno-mastoideus,  the  splenius,  and  sometimes*  the 
trachelo-mastoideus,  but  over  the  obliquus  superior  and  complexus  muscles. 
Near  the  middle  line  it  perforates  the  trapezius,  and  ascends  to  the  occi- 
put, on  which  it  is  distributed  (p.  21).  It  supplies  the  surrounding  muscles, 
and  furnishes  the  following  branch  to  the  neck  : — 

The  cervical  branch  (h)  (ram.  princeps  cervicalis)  distributes  twigs  to 
the  under  part  of  the  trapezius,  and  passing  beneath  the  complexus,  anas- 
tomoses with  the  vertebral  and  deep  cervical  arteries. 

The  vertebral  artery  (fig.  119,  c)  lies  on  the  neural  arch  of  the  first 
vertebra,  behind  the  articulating  process,  and  appears  in  the  interval  be- 
tween the  stniight  and  oblique  muscles.  Beneath  it  is  the  suboccipital 
nerve.  Small  branches  are  given  to  the  surrounding  parts,  and  to  anasto- 
mose with  the  contiguous  arteries. 

The  deep  cervical  artery  (fig.  119,  «)  is  a  branch  of  the  superior  inter- 
costal (p.  78),  and  resembles  the  posterior  branches  of  the  other  inter- 
costal arteries.  Passing  back  between  the  transverse  process  of  the  last 
cervical  vertebra  and  the  neck  of  the  first  rib,  it  ascends  between  the  com- 
plexus and  semispinals  muscles,  as  high  as  the  upper  border  of  the  latter, 
and  anastomoses  with  the  cervical  branch  of  the  occipital  artery.  The 
contiguous  muscles  receive  branches  from  it,  and  anastomoses  are  formed 
between  its  offsets  and  those  of  the  vertebral. 

*  In  the  dorsal  region.  The  postenor  branches  of  the  intercostal  ves- 
sels (p.  337)  pass  back  between  the  vertebra?  and  the  anterior  costo-trans- 
verse  ligament,  and  are  divided  like  the  nerves  into  inner  and  outer 
pieces. 

^  The  inner  branches  end  in  the  fleshy  mass  of  the  multifidus  spinse  and 
semispinalis,  and  furnish  small  cutaneous  offsets  with  the  nerves. 

*  The  external  branches  cross  beneath  the  longissimus  dorsi,  and  supply 
it  and  the  ilio-costalis.  Like  the  nerves,  the  lowest  branches  of  this  set 
are  the  largest  and  extend  to  the  surface. 

As  the  dorsal  branch  of  the  intercostal  artery  passes  by  the  interverte« 
bral  foramen,  it  furnishes  a  small  intraspinal  artery  to  the  spinal  canal. 

*  In  the  loins.  The  posterior  branclies  of  the  lumbar  arteries  divide, 
like  the  intercostal,  into  internal  and  external  pieces,  as  soon  as  they  reach 
the  interval  between  the  longissimus  dorsi  and  multifidus  spinas.  Each 
gives  also  a  spinal  branch  to  the  spinal  canal. 

^  The  internal  branches  are  small,  and  end  in  the  multifidus  spins 
muscle. 

*  The  external  branches  supply  the  erector  spinse;  and  offsets  are  con- 
tinued onwards  to  the  integuments  with  the  superficial  nerves. 

Veins.  With  the  deep  cervical  artery  is  a  large  vein,  vena  profunda 
cervicisy  which  communicates  with  the  occipital  and  other  deep  veins  in 
this  region,  forming  the  posterior  plexus  of  the  neck,  and  passes  forwards 
with  its  artery,  between  the  transverse  processes,  to  join  the  vertebral 
vein. 
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Tical  to  the  first  dontal  vertebra  ;  tlie  otiier  in  the  Back  ig  smaller,  and  is 
OD  a  level  with  the  last  dorsal  vertebra.  In  the  upper  enlai^ment  Iha 
greatest  thickness  ia  from  side  to  side;  but  in  ttie  lower  swelling  the 
measurement  from  before  back  rather  exceeds  the  other. 

'Whilst  the  pia  mater  remains  on  the  cord,  the  anterior  surface  is  dis- 
tinguished from  the  ]>o8lerior  by  a  central  fibrous  band  and  the  anterior 
flpinal  artery ;  and  by  the  irregular  line  of  tlie  anterior  nerve-roots,  which 
approAcli  the  middle  towards  tlie  lower  end. 

Ditttetion.  For  the  examination  of  the  structure  the  student  should 
'poesese  a  piece  of  the  medulla  which  has  been  hardened  in  spirit,  for  tlia 
cord  which  is  obtained  from  the  spinal  canal  at  this  period,  is  not  fitted  for 
the  purpose  of  dissection.  Supposing  the  pia  mater  removed  from  the 
surface,  with  the  roots  of  the  nerves  left  on  one  side,  the  student  will  be 
able  to  observe  the  following  divisions  of  the  medulla. 

Fissures  op  the  Cord  (fig.  V2!t).  On  the  anterior  and  posterior 
aspects  of  the  cord  is  a  median  longitudinid  clell — the  anterior  and  [losle- 
rior  median  fissures,  which  mark  its  division  into  halves ;  and  along  the 
line  of  the  posterior  roots  of  the  nen'es,  in  each  balf,  is  another  slit — the 
iMenJ  fissure. 

Fig.  125. 


idFd  bj  wtiUs  BbHi 


The  anterior  median  fitsure  (fig.  125)  is  wider  than  the  posterior,  and 
penetrates  about  one-third  of  the  thickness  of  the  medulla:  it  is  lined  by 
a  piece  of  the  pia  mater,  and  is  deepest  towards  the  lower  end  of  the  cord. 
White  medullary  substance  lines  the  fissure;  and  in  the  bottom  of  it  the 
white  fibres  are  transverse,  and  are  separated  by  apertures  for  blood- 
i-esaels. 

The  poiterior  median  jtiture  (fig.  12.^)  is  not  so  wide,  or  so  well  marked 
M  the  anterior;  but  it  is  best  seen  at  the  upper  part  of  the  neck,  and  in 
the  lower  or  dorsal  enlargement.  Vessels  of  the  posterior  surfnee  of  the 
cord  enter  it. 

The  lateral  fitture  is  situate  along  the  line  of  attachment  of  the  fibrils 
of  the  posterior  roots  (fig.  12.i,  d). 

Between  the  lateral  and  posterior  me<lian  fissures  is  a  slight  groove  on 
the  Rurl'ace  (fig.  125,  e). 

Sometimes  a  lateral  fissure  is  described  along  the  line  of  origin  of  the 
r  roots  (i(),  but  there  is  not  any  clet^  in  that  a 
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Segments  of  the  Cord.  Each  half  of  the  cord  between  the  median 
fissures  is  divided  into  two  paru  by  the  lateral  sulcus  ((ig.  12o,  d):  the 
piece  in  front  of  that  slit  and  the  posterior  roots  of  the  nerves  is  called 
the  antero-latenil  column  (a) ;  and  the  piece  behind,  the  posterior  col- 
umn (h). 

The  anterO'lateral  column  (fig.  1 25,  a)  includes  rather  more  than  two- 
thirds  of  the  half  of  the  cord,  extending  backwards  to  the  posterior  roots 
of  the  nerves,  and  gives  attachment  to  the  anterior  roots. 

The  posterior  column  (fi^,  125,  h)  is  situate  between  the  lateral  fissure 
(rf),  with  the  |)osterior  roots  of  the  nerves,  and  the  central  median  fissure. 
Near  the  median  fissure  is  a  slight  groove  (e),  which  marks  off  a  slender 
piece,  the  posterior  median  column  (c) :  this  i)ortion  is  best  seen  in  the 
cervical  part  of  the  cord. 

A  centnil  piece,  or  the  cominissure  of  the  cord,  connects  the  halves  of 
the  medulla,  and  limits  the  depth  of  the  median  fissures. 

Different  division  of  the  cord.  Each  half  of  the  cord  is  sometimes  di- 
vided into  three  columns — anterior,  lateral,  and  posterior,  whose  limits 
are  the  following : — The  anterior  reaches  from  the  anterior  roots  of  the 
nerves  to  the  median  fissure  in  front.  The  lateral  column  is  limited  be- 
fore and  behind  by  the  roots  of  the  nerves.  The  jwsterior  with  its  small 
|)08terior  median  segment,  is  placed  between  the  posterior  roots  and  the 
median  fissure  behind. 

Composition  of  the  Cord  (fig.  125).  A  horizontal  section  of  the 
medulla  shows  more  distinctly  its  division  into  halves,  with  the  commis- 
sural or  connecting  piece  between  them.  The  same  cut  demonstrates  the 
existence  of  a  mass  of  gray  matter  in  the  interior,  which  is  arranged  in 
the  form  of  two  crescents  (one  in  each  half)  united  by  a  cross  piece,  and 
surrounded  by  white  substance. 

The  commissure  (fig.  125,  //)  consists  of  two  parts,  viz.,  a  transverse- 
band  of  gray  matter,  with  a  white  stratum  in  front. 

The   gray  transverse   band   {gray  com?nissure)   connects   the  oppoeit 
crescents,  and  consists  of  nerve  cells,  and  of  transverse  nerve  fibres  de-^ 
rived  from  the  halves  of  the  cord  and  the  roots  of  the  nerves. 

In   its  centre   is  the  shrunken  canal  of  the  spinal  cord  (fig.  125,  g)^ 
which  is  best  seen  in  the  fcetus.     It  reaches  the  whole  length  of  the  me — 
dulla,  and  a  cross  section  of  the  cord  shows  it  as  a  round  si)Ot.     Above,  i 
opens  on  the  fioor  of  the  fourth  ventricle,  and   below  it  is  continued  int 
the  filum  terniinale.     It  is  lined  by  a  columnar  ciliated  epithelium,  and  isa 
obstructed  by  a  granular  material  near  the  upper  o[)ening  (Clarke). 

The  M^liite  piece  of  the  commissure  is  formed  partly  by  fibres  of  the  an- 
terior column  ;  and  |)artly  by  fibrils  of  the  anterior  roots  of  the  nerves. 
which  here  decussate  iis  thev  cross  from  the  one  half  to  the  other.      It  ia 
best  marked  opposite  the  enlargements  on  the  cord,  and  is  least  develope 
in  the  dorsal  region. 

The  half'  of  the  medulla.     In  the  half  of  the  cord  as  in  the  commissu 
gniy  and  white  portions  exist ;  the  former  is  el(uigate<l  from  befoiH;  bnc 
being  crescentic  in  shape  as  before  said,  and  is  (]uite  surrounded  by  tb 
latter. 

The  gray  crescent  (g)  is  semilunar  in  form,  with  the  horns  or  comua 
the  crescent  directe<l  towards  the  roots  of  the  nerves,  and  the  convexity 
the  mi<ldle  line  (fig.  125).  The  crescentic  masses  in  the  opposite  halv 
of  the  cord  are  united  by  the  gray  commissure. 

The  posterior  cornu  is  long  and  slender  (fig.  126,  *)  and  reaches 
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cjgeal  nerve  by  loops  on  the  back  of  the  sacrum.     A  few  filaments  are 
distributed  to  the  back  of  tlie  sticrum  and  the  coccyx. 

Coccygecd  nerve  (1  c).  Its  posterior  primary  branch  issues  through  the 
lower  aperture  of  the  spinal  canal,  and  appears  by  the  side  of  the  coccyx. 
It  is  joined  by  a  loop  from  the  last  sacral  nerve,  and  ends  on  the  posterior 
sarface  of  the  coccyx. 

*  Sacral  Arteries.  '  Small  branches  leave  the  spinal  canal  with  the 
sacral  nerves ;  they  supply  the  muscular  mass  of  the  erector  spinas,  and 
anastomose  with  branches  on  the  back  of  the  sacrum  from  the  gluteal  and 
Bciatic  arteries. 

*  Dissection,  The  examination  of  the  posterior  part  of  the  wall  of  the 
thorax  may  be  made  before  the  body  is  again  turned.  By  removing,  oppo- 
site the  ribs,  the  ilio  costalis  and  longissimus  dorsi,  the  small  levatores  cos- 
tarum  will  be  uncovered.  The  hinder  part  of  the  external  intercostal 
muscle  will  be  denuded  at  the  siime  time. 

*  The  LEVATORES  COSTARUM  are  twelve  small  fan-shaped  muscles, 
which  are  connected  w^ith  the  hinder  part  of  the  ribs,  f^ach,  except  the 
first,  arises  from  the  ajiex  and  lower  border  of  the,  transverse  process  of  a 
dorsal  vertebra  ;  and  is  inserted^  the  fibres  spreading  out,  into  the  upper 
border  of  the  rib  beneath,  from  the  tubercle  to  the  angle.  The  muscles 
increase  in  size  from  above  down,  and  their  fibres  have  the  same  direction 
as  the  external  intercostal  layer. 

The  first  is  fixed  above  to  the  transverse  process  of  the  last  cervical 
vertebra,  and  below  to  the  outer  border  of  the  first  rib.  Some  of  the  four 
lower  muscles  are  continued  beyond  one  rib  to  that  next  succeeding :  these 
longer  slips  have  been  named  levatores  longiores  costarum. 

Action,  The  muscles  niise  the  hinder  part  of  the  ribs,  as  the  name  sig- 
nifies, and  the  lowermost  draw  the  bones  somewhat  back. 

*  The  external  intercostal  muscle  is  continued  backwards  along  the  ribs 
as  far  as  the  tubercle,  and  is  overlaid  by  the  elevator  muscle.  Beneath 
the  muscle  are  the  intercostal  nerve  and  artery. 

Dissection.  To  trace  the  anterior  and  posterior  primary  branches  of  the 
dorsal  nerves  to  their  common  trunk,  the  elevator  of  the  rib  and  the  ex- 
ternal intercostal  muscle  are  to  be  cut  through  in  one  or  more  spaces.  The 
intercostal  artery  with  its  posterior  branch  is  laid  bare  by  this  proceeding. 

*  The  dorsal  nerves  split  in  the  intervertebral  foramina  into  anterior 
and  posterior  primary  branches. 

*  The  posterior  branches  are  directed  backwards,  internal  to  the  anterior 
costo-transverse  ligament,  and  have  been  examined  (p.  3G7). 

The  anterior^  named  intercostal,  is  continued  between  the  ribs  to  the 
front  of  the  chest:  its  anatomy  is  learnt  in  the  dissection  of  the  thorax 
(p.  343). 

*  The  intercostal  artery  has  an  almost  exact  correspondence  with  the 
dorsal  nerve  in  its  branching  and  distribution. 
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i  resolved  i 


3  of  fibres,  external,  internal. 


gray  crescent,  it  i 
an<l  midflle. 

Tlie  oult-r  set  penetrate  inio  the  anCero  lateml  column. 

The  inner  set  |)a»s  through  the  onterior  column  and  across  the  median 
fisaure  lo  the  opposite  hidf  of  the  cord,  decusiisting  with  like  fibres  of  tho 
opposite  side. 

Tlie  middle  set  enter  the  siibstntice  of  the  crescent,  and  are  lost  in  it 
and  in  the  cells  of  the  intermediate  tract. 

The  pciterior  root  (j)  ]iierceA  chiefly  the  posterior  column  of  the  con), 
and  enters  the  pcsterior  comu  of  the  crescent :  but  a  few  fibres  penetrate 
by  the  lateral  fixRiire.     It  terminates  in  two  bundles  of  fibres. 

One  buixlle  courses  round  the  oulvr  side  of  the  vesicular  column,  some 
fibres  enclosing,  and  others  entering  it;  and  a  few  fibrils  escape  into  the 
posterior  column  of  the  cord,  becoming  longitudinal. 

The  second  bundle  is  prolonged  into  the  crescent  and  the  intermediate 
tract,  as  well  aa  into  the  ininsverse  commissure  behind  the  central  canal 
of  the  cord. 

Intkasi-inal  Vessels  (fig.  127).    Arteries  supply  the  cord  and  its  ^ 


Fig.  127. 


Fig.  128. 


The  veins  form  a  remor-lc- 
e  seen  unless  the  veins  ha.'^'C 


membranes,  and  the  bodiis  of  the  vertebrte. 
able  plexus  within  the  canal,  but  this  will  not 
been  niieeially  injected. 

The  iHlratpinal  arteriet  (a)  i 
and  front  of  the  spinal  columi 
cervical  in  llie  neck,  from  the  it 
bar  and  latentl  sacrnl  below. 

As  each  artery  enters  the  spinal  cnnal  by  the  intervertebral  foromeD, 
it  divider  into  two  bninches,  upper  and  lower.  From  the  point  of  diviiiM 
the  brauulies  are  directed,  one  {b)  upwards  and  the  oilier  (c)  downwardr, 


ure  derived  from  the  vessels  along  the  sidCT 
II,  viz..  from  the  vertebral  and  ascendtnjr 
itercostal  in  the  Back,  and  from  the  luoi- 
They  are  distributed  after  the  followipf 
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the  coccyx ;  and  the  conl  anil  its  im^mbranes  are  to  be  divided  opposite 
the  lowtir  ctrvical  vertebne,  and  to  be  removed  by  cutting  tlie  ban<U  ihnt 
altach  tli«i  dura  mater  lo  the  posterior  ligament  of  the  bodies  of  the  ver* 

'When  the  cord  is  taken  out,  place  the  anterior  snrTace  uppermost  with 
the  Literal  otfsels  widely  se|>arated.  To  show  the  arachnoid  covering,  the 
tturu  mater  is  to  be  slit  along  the  middle  as  far  as  the  t^DmU  terminal 
fibrous  cord  before  referred  to;  but  the  meiplirane  ie  lo  be  raised  whilst  it 
in  being  cut  through,  so  that  the  loose  arachnoid  on  the  cord  may  not  Iw 
injured.     Lastly,  fiuten  back  the  dura  mater  with  pins. 


Fig.  121. 


Fig.  122. 


The  ararhnoiH  membrane  (fig.  122,  b)  is  the  thin  serous  covering  of  the 
cord  which  is  immediately  beneath  the  dura  maier.  Like  the  uorresjiond- 
ing  membrane  in  the  skull,  it  invents  the  spinal  cord  and  lines  the  dura 
mater,  and  consislB  Ilius  of  u  visceral  and  a  [larietal  part. 
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The  outer  or  parietal  part  is  inseparably  joined  to  the  inner  surface         '^  of 
he  dnm  muter,  and  gives  to  that  membrane  a  shining  appearance.' 

The  inner  or  visceral  hiyer  surrounds  the  cord  loosely,  so  as  to  leave 
considenible    interval  between   the   two  (sub-arachnoid  space).     At 
lower  part  of  the  spinal  canal  the  loose  sheath  is  largest,  and  envelops 
mass  of  nerves  forming  the  cauda  equina.     As  the  different  spinal  nerv-^ 
extend  to  the  intervertebral  foramina,  they  receive  loose  tubes  from  t 
arachnoid,  but  lose  the  same  when  they  perforate  the  dura  mater.  ^-a^k*^ 

Dissection.     The  sub-amchnoid  space  may  he  made  evident  by  placing^^^<^ 
the  handle  of  the  scalpel  beneath  the  visceral  layer ;  or  by  putting  a  piece      ^^^ 
of  the  cord  in  water,  with  the  posterior  aspect  uppermost,  and  blowing  air 
beneath  the  serous  membrane.  ^^^ 

The  sub-arachnoid  space  separates    the  loose  or  visceral  part  of  the  .*^fT 

arachnoid  membrane,  from  the  spinal  cord  invested  by  pia  mater.     Larger  €j^ 

at  the  lower  than  the  upper  part  of  the  spinal  canal  it  contains  a  special 
fluid — cerebrospinal ;  and  it  communicates  with  the  cavity  in  the  interior 
of  the  brain  by  an  aperture  in  the  fourth  ventricle.  Crossing  the  space, 
at  the  posterior  part  of  the  cord,  are  bundles  of  fibrous  tissue,  which  are 
most  marked  in  the  neck.  In  the  space  are  contained  the  serrations  of 
the  ligamentum  denticulatum,  and  tlie  roots  of  the  spinal  nerves,  with 
some  vessels. 

Dissection,  For  the  purpose  of  seeing  the  next  covering  of  the  cord 
with  the  ligamentum  denticulatum,  the  arachnoid  membrane  is  to  be  taken 
away ;  and  two  or  three  of  the  anterior  roots  of  the  upper  dorsal  nerves 
may  be  cut  through  and  reflected,  as  in  the  wood-cut  122. 

The  pia  mater  (fig.  122,  h)  is  much  less  vascular  on  the  spinal  cord 
than  on  the  brain.     Thicker  and  more  fibrous  in  its  nature,  the  membrane  o<c 

closely  surrounds  the  conl  with  a  sheath,  and  sends  a  thin  prolongation  mmn 

into  the  anterior  median  fissure;  it  furnishes  coverings  to  the  roots  of  the  ^^je 

spinal  nerves. 

The  outer  surface  of  the  pia  mater  is  rough.     Along  the  front  is  a  cen-  —  mi- 

tral, anterior  fibrous  band  (linea  splendens,  Haller)  ;  and  on  each  side  ^»Je 

another  fibrous  band,  the    ligamentum  denticulatum,  is  attached  to  it.  «-^3t. 

Scattered  through  the  membrane  are  branched  pigment  cells,  which  give  a        .^^  a 
dark  appearance  in  the  cervical  region. 

AVhere  the  medulla  spinalis  ceases,  viz.,  about  the  lower  part  of  the  ^»<e 
body  of  the  first  lumbar  vertebra,  the  tube  of  the  pia  mater  is  suddenly 
reduced  in  size,  and  has  the  appearance  of  a  roun<l  fibrous  cord  (fig.  124, 
b).  This  cord-like  part  (tilum  terminale)  is  provided  with  nervous  sub- 
stance above ;  and  blenils,  below,  with  the  central  impervious  prolongation 
of  the  dura  mater.  It  serves  to  fix  the  lower  end  of  the  medulla  spinalis, 
and  has  been  named,  from  that  circumstance,  the  central  ligament  of  the 
cord.  A  vein  and  artery  accompany  this  fibrous  piece,  and  distinguish  it 
from  the  surrounding  nerv(»s. 

The  liyamentum  denticulatum  (fig.  122,  c)  is  the  white,  fibrous  toothed 
band,  on  each  side  of  the  spinal  cord.  It  is  named  from  its  serratcnl  ap- 
peanince ;  and  it  hju*^  the  same  structure  as  the  dura  mater,  except  that  it 
wants  an  epithelial  covering. 

Situate  between  tlu»  anterior  and  posterior  roots  of  the  nerves,  the  band 
reaches  upwards  to  the  medulla  oblongata,  and  ends  inferiorly  on 

*  Accnrdinp  to  tlu»  oi)iiiion  of  KolliktT,  the  arachnoid  membrano  is  a  simph 
•"'inir  with  the  visceral  laver  in  the  text. 
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lower  pointed  extremity  of  the  cord.  Internally  it  is  united  to  the  pia 
mater.  Externally  it  ends  in  a  series  of  triangular  or  tooth-like  projec- 
tions (//),  which  are  fixed  at  intervals  into  the  dura  mater,  each  heing 
about  midway  between  the  apertures  of  the  roots  of  the  spinal  nerves*. 
There  are  twenty  or  twenty -one  denticulations  ;  of  which  the  first  is  at- 
tached to  the  dura  mater  opposite  the  maro^in  of  the  occipital  foramen,  and 
the  last,  opposite  the  twelfth  dorsal,  or  the  first  lumbar  vertebra. 

This  fibrous  band  supports  the  spinal  cord,  and  has  been  called  a  liga- 
ment from  that  circumstance. 

Veisels  and  nerves  of  the  membranes.  The  dura  mater  of  the  cord  has 
but  few  vessels  in  comparison  with  that  in  the  skull,  for  its  office  is  differ- 
ent. Nerves  are  said  to  be  furnished  to  it  from  offsets  on  the  vessels  sup- 
plying the  cord. 

The  arachnoid  is  sparinpjly  supplied  with  vessels  like  serous  membranes 
in  general ;  and  proof  of  it^  containing  nerves,  in  man,  is  yet  wanting. 

The  pia  mater  has  a  network  of  vessels  in  its  substance,  though  this  is 
less  marked  than  in  the  part  on  the  brain ;  and  from  them  offsets  enter 
the  cord.  In  the  membrane  are  many  nerves,  derived  from  the  sympa- 
thetic. 

JXssection.  The  arachnoid  membrane  is  to  be  tiiken  from  the  fibrils 
of  the  roots  of  the  nerves  on  one  side ;  and  the  roots  are  to  be  traced  out- 
wards to  their  transmission  through  two  apertures  in  the  dura  mater  for 
each  nerve. 

One  of  the  offsets  of  the  dura  mater,  which  has  been  cut  of  some 
length,  is  to  be  laid  open  to  show  the  contained  ganglion.  The  student 
should  define  one  ganglion,  showing  its  bifid  condition  at  the  inner  end 
(fig.  123,  ■),  and  should  trace  a  bundle  of  threads  of  the  posterior  root  into 
each  p)oint.  The  anterior  root,  consisting  of  two  bundles  of  threads,  is 
to  be  followed  over  the  ganglion  to  its  union  with  the  posterior  beyond  the 
ganglion. 

Spinal  Nerves.  There  are  thirty-one  pairs  of  spinal  nerves ;  and 
each  nerve  is  constructed  by  the  blending  of  two  roots  (anterior  and  pos- 
terior) in  the  intervertebml  foramen  (^g,  123). 

They  are  divided  into  groups  corres|)onding  with  the  regional  subdi- 
visions of  the  spinal  column,  viz.,  cervical,  dorsal,  lumbar,  sacral,  and 
coccygeal.  In  each  group  the  nerves  are  the  same  in  number  as  the  ver- 
tebrae, except  in  the  cervical  region  of  the  spine  where  they  are  eight,  and 
in  the  coccygeal  region  where  there  is  only  one.  In  consequence  of  the 
number  of  nerves  in  the  neck,  exceeding  that  of  the  vertebne,  the  last  is 
placed  below  the  seventh  vertebra  ;  and  the  lowest  nerve  of  each  group, 
except  the  coccygeal,  will  be  below  its  corresponding  vertebra. 

Each  nerve  divides  into  two  primary  branches,  anterior  and  posterior, 
the  former  of  these  is  distributed  to  the  front  of  the  body  and  the  limbs, 
and  the  latter  is  confined  to  the  hinder  part  of  the  trunk. 

Roots  of  the  Nerves  (fig.  123).  Two  roots  (anterior  and  posterior) 
attach  the  nerve  to  the  spinal  cord ;  and  these  unite  together  to  form  a 
common  trunk  in  the  intervertebral  foramen.  The  posterior  root  is 
marked  by  a  ganglion,  but  the  anterior  root  is  aganglionie. 

T\\it  posterior  ov  ganglionic  roots  (fig.  123,  h)  surpass  in  size  the  an- 
terior, and  are  formed  by  larger  and  more  numerous  fibrils.  They  are 
attached  to  the  side  of  the  cord  between  the  posterior  and  latend  columns 
in  a  straight  line,  which  they  keep  even  to  the  last  nerve. 

In  their  course  to  the  trunk  of  the  nerve  the  fibrils  converge  to  an  aper- 
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ture  in  ttie  dura  mater,  opposite  the  intervertebral  foramen  i  at  they  -^n^p- 
proiiL-li  timt  ttp'riure  lliey  are  collected  into  two  bundles  (fig.  123  B^,  *) 
whicli,  lying  side  by  side,  rt^ceive  a  sjienlli  from  the  dura  mater,  and  «n^  K«r 
the  two  points  of  tlie  intervertebral  ganglion. 

Fig.  123. 


iFlnil  uti*  tnm  lb*  irlu 


Tlie  interrerlehral  ganglion  (fig.  123).  Each  posterior  root  is  provid 
Willi  a  gniigliun  (c).  Tlie  gimglia  are  n^ddixli  in  color,  and  oval  ii 
whtUt  they  are  xnrrounded  by  the  dura  mnter ;  and  their  8i»  is  propor— ■"^- 
tioned  to  that  of  the  root.  By  means  of  the  previous  dissection,  the  g«n —  ^7" 
fclion  limy  be  mi-m  to  be  bilid  at  the  inner  end  (Hg.  123  b),  where  it  i^K.«>* 
joimnl  by  the  bundles  of  Hbrils  of  the  root  (A) ;  it  might  l>e  said  tn  jioMesss  ^^* 
two  small  ganglia,  one  for  each  bundle  of  fibrils,  which  are  blended  a^'^*' 
their  outer  ends. 

Soiiietimi's  the  first  or  Huhoccipilul  nerve  is  without  a  ganglion. 

The  antrrior  or  agaitifUonic  roolt  (fig.  123  a)  arise  from  the  side  of  the-*  * 
spinal  cord  by  filaments  which  are  attiit;heil  irregularly — not  in  n  stmigh^  ' 
line,  and  approach  near  the  middle  fissure  iil  the  lower  end  of  the  eord. 

Taking  the  saiiie  direction  as  the  |>osterior  root  to  the  intervertebraT'  —J 
foramen,  the  fihrilii  enter  a  dititinct  o|)ening  in, and  have  a  eieparale  slieoth  ' 
of  the  dura  maier.     In  their  further  enurse  to  the  trunk  of  the  nerve  theja 


r  the  ganglio 
ritli  the  ptMturio' 


are  garhereil  into  Iwo  bundles  (fig.  123,  H,  a), 
without  joining  it.     Finally  the  anterio 
beyond  the  ganglion,  to  form  the  trunk. 

ChiiriirtfrK  of  the  rootn.      Besides  '      ' 
two  rooli',  the  following  charmlin.  are  to  U- 

Union  of  the  fibrih.  The  fihrils  of  contiguous  anterior  roots  may  h** 
intermingled,  and  ihi'  Hhrils  of  ti.e  neiglil>oriiig  j>osterior  roots  maybe 
ronnei'led  in  a  like  manner;  but  the  anterior  is  never  mixed  with  (Iw 
posterior  root. 


in  the  relative  aiu  of  ih^ 
■A:— 
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Size  of  the  roots  to  each  other.  The  posterior  root  is  larger  than  the  an- 
'terior,  except  in  the  suboccipital  nerve ;  and  the  number  of  the  fibrils  is 
mlao  greater.  Further,  the  posterior  is  proportionally  larger  in  the  cervical 
than  in  any  other  group ;  in  the  dorsal  nerves  there  is  but  a  very  slight 
^iiFfrenoe  in  favor  of  the  binder  root. 

Size  of  both  roots  along  the  cord.  Both  roots  are  larger  where  the  nerves 
"Wot  the  limbs  arise,  than  at  any  other  part  of  the  cord  ;  and  they  are 
greater  in  the  nerves  to  the  lower  than  in  those  to  the  upper  limbs.  They 
aire  smallest  at  the  lower  extremity  of  the  cord. 

Direction  and  length  of  the  roots.  As  the  apertures  of  transmission  from 
tlie  spinal  canal  are  not  opposite  the  place  of  origin  of  the  nerves,  the  roots 
must  be  directed  more  or  less  obliquely.  This  obliquity  increases  from 
above  down  ;  for  in  the  upper  cervical  nerves  the  roots  are  horizontal,  but 
in  the  lumbar  and  sacral  nerves  they  have  a  vertical  direction  around  the 
en<i  of  the  medulla  spinalis.  The  appearance  of  the  long  fibrils  around  the 
en«l  of  the  cord  (fig.  124)  resembles  t)ie  extremity  of  a  horse's  tail,  and 
lieiirs  appropriately  the  term  caiida  equina. 

The  length  of  the  roots  increases  in  proportion  to  their  obliquity.  Be- 
tween the  origin  and  the  place  of  exit  of  the  roots  of  the  lower  cervical 
nerve  the  increjise  amounts  to  the  depth  of  one  vertebra:  in  the  lower 
dorsal  nerve  it  e(iuals  the  depth  of  two  vertebne ;  and  in  the  lumbar  and 
saenil  nerves  each  sutjceeding  root  becomes  a  vertebra  longer,  for  the  cord 
doe8  not  reach  beyond  the  first  lumbar  vertebra. 

Place  of  union  of  the  roots.  Commonly  the  roots  unite  as  before  state 
in  the  intervertebral  foramina ;  and  the  trunk  of  the  nerve  bifurcates  at 
the  same  s|)ot  into  anterior  and  {)Osterior  primary  branches  (fig.  123,  d 
and  e).  But  deviations  from  this  arrangement  are  found  at  the  upper  and 
lower  ends  of  the  spinal  column  in  the  following  nerves. 

The  roots  of  the  fii'st  two  cervical  nerves  join  on  the  neural  arches  of 
the  corresponding  vertebrae ;  and  the  anterior  and  posterior  primary 
branches  diverge  from  the  trunks  in  that  situation. 

In  the  sacral  nerves  the  union  of  the  roots  takes  place  within  the  s))inal 
canal ;  and  the  primary  bmnches  of  the  nerves  issue  by  the  apertures  in 
the  front  and  back  of  the  sacrum. 

The  roots  of  the  coccygeal  nerve  are  also  united  in  the  s[)inal  canal ;  and 
the  anterior  and  posterior  branches  of  its  trunk  escape  by  the  lower  aper- 
ture of  that  canal. 

Situation  of  the  ganglia.  The  ganglia  are  placed  commonly  in  the  in- 
tervertebral foramina,  but  where  the  position  of  those  ai)ertures  is  irregu- 
lar,  as  at  the  up])er  and  lower  extremities  of  the  spinal  column,  they  have 
the  following  situation  :  In  the  first  two  nerves  they  lie  on  the  neural 
arches  of  the  atlas  and  axis.  In  the  sacnil  nerves  they  are  contained  in 
the  spinal  canal.  In  the  coccygeal  nerve  the  ganglion  is  also  within  the 
canal,  and  about  the  middle  of  the  long  |K)sterior  root  (Schlemm). 

Vessels  of  the  Spinal  Cord.  The  arteries  on  the  surface  of  the 
oord  are  anterior  and  posterior  spinal. 

The  anterior  spinal  artery  occupies  the  middle  line  of  the  cord  beneath 
the  fibrous  band  before  alluded  to  in  that  position.  It  begins  by  the  union 
of  two  small  branches  of  the  vertebral  artery  (p.  174) ;  and  it  is  continued 
to  the  lower  part  of  the  cord  by  a  series  of  anastomotic  bmnches,  which 
are  derived  from  the  vertebral  and  ascending  cervical  arteries  in  the  neck, 
and  from  the  intercostal  arteries  in  the  Back.  Inferiorly  it  supplies  the 
roots  of  the  nerves  forming  the  cauda  equina,  and  ends  on   the  central 
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Tnliiin  of  tlie  cord.     The  branehea  of  this  arlerj 
fissure. 

each  siile,  are  eoniiniied  fnim  the 
le  lower  pait  of  ilie  cord,  U-hinil 
tiio  rooiB  of  tlie  ntirves.  These  vewela  an- 
furnished  from  the  same  source  as  the  nnie* 
rior,  and  their  coQlinuitj' is  mnintainrd  hy  a 
81-ries  of  nnoslomoiic  bmnchea,  which  i'nl«r 
the  cantil  alonjc  the  apinal  tit^rvwt.  tliiidinf; 
into  small  brunches,  the  vessels  of  opjiohile 
sides  IVirm  u  free  anostumosi^  uround  the  [loa- 
terior  root»,  and  some  ot)i«lH  ent«r  ihv  poate- 
rior  fissure  of  the  cord. 

The  teiat  of  the  spinal  cnrrl  are  vi-ry  tor- 
tuous and  form  a  plexus  on  the  siirfuco.  At 
intervals  largerlruiiks arise,  which  RCeomiKUij 
the  spinal  nerves  lo  the  intervertebral  I'on- 
inina,  and  end  in  the  veins  outside  the  spiiuil 
cnnal.  Near  the  top  of  the  eord  the  viiiK  are 
united  into  two  or  more  sinull  branches ;  after 
conimunimting  with  the  intraspinal  veins, 
these  join  in  the  skull  the  inferior  cei^bellu- 
veins,  or  the  inferior  petrosal  sinuses. 

The  SPINAL  CORK  (medulla  spinalis)  ts  tlie 
cylindrinal  elongated  part  uf  the  CL-rebro- 
Hpinal  centre,  wliich  is  inclosed  within  the 
spinal  CMial.  Invested  by  the  membmnes 
before  examined,  the  medulla  ocenpii«  hIkhiI 
two-thirds  of  the  length  of  the  rertebnil  canal, 
and  is  much  smaller  than  the  bony  case  sur- 
rounding it. 

The  extent  of  the  spinal  cord  is  from  the 
upper  iKirder  of  the  utlai'  to  the  lower  border 
of  the  first  Inmliur  vertebra,  Lot  ita  termina- 
tion inferiorly  miiy  be  a  little  higher  or  lower 
than  timt  spot.  In  the  embryo  lieforw  the 
third  month  the  medulla  reaehes  throughout 
the  spinal  eanal,  hut  it  gradually  recedes  as 
the  surrounding  bones  enlarge  faster  than  it, 
until  it  takes  the  |>osition  it  hns  in  the  tulult. 
Its  length  is  usually  from  fifteen  to  eighteen 
inches. 

Superiorly  the  cord  joins  the  me<lulla  ob- 
longata; and  inferiorly  it  becomes  pointed, 
being  sometimes  marked  by  one  or  two  swell- 
ings, and  ends  in  the  fibrous  prolongniloD, 
named  the  cenlml  ligament  of  the  oord  or 
fihim  terniinale  (lig.  124,  rf). 

The  size  of  the  spinal  curd  is  niiieh  In- 
ereaseJ  whore  the  nerves  of  the  limb*  bi* 
attached.  There  are  therefore  two  enlnrgo- 
mcnls  on  it.  vix.,  cervical  and  dorsal:  iliu 
one  in  the  neck  reaches  from   the  third  o 
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vical  to  the  first  doraal  vertebra ;  the  other  in  the  Back  is  smaller,  and  in 
on  a  level  with  the  lo^t  dorsal  vertebra.  In  the  upper  enlargement  the 
greatest  thicknees  is  from  side  lo  side ;  but  in  the  lower  swelling  the 
meaBurement  from  before  back  i-ather  exceeds  the  other. 

'Whilst  the  pia  maler  rcmHins  on  the  cord,  ihe  anterior  surface  is  dis- 
tiosuiflhed  from  the  ponterior  by  a  central  fibrous  band  and  the  anterior 
S|rinal  artery ;  and  by  the  irregular  line  of  the  anterior  nerve-roota,  which 
approach  the  middle  towards  the  lower  end. 

Difttction.  For  the  ennmination  of  the  Htmcture  the  student  should 
poseese  a  piece  of  the  medulla  which  has  been  hardened  in  ipirit,  for  the 
cord  which  is  obtained  from  the  spinal  canal  at  this  period,  is  not  fitted  for 
the  purpose  of  dissection.  Supposing  the  pia  mater  removed  from  the 
BUrface,  with  the  roots  of  the  nerves  left  on  one  side,  the  student  will  be 
&ble  to  observe  the  following  divisions  of  the  medulla. 

FissuKES  OP  THE  Cord  (fig,  125),  On  tiie  anterior  and  posterior 
aspects  of  the  cord  in  a  median  longitudinal  cleft — the  anterior  and  poste- 
rior median  fissures,  which  mark  its  division  into  halves ;  and  along  the 
line  of  the  posterior  roots  of  the  nerves,  in  each  half,  is  another  slit — the 
Uteral  iiesure. 

Fig.  125. 


"^npfiH^ 

/            e.  PMMrloT  D*dl>ii. 

^Pff!/t!^^ 

g.  atx]  cnuraX,  tB 
■"<          ft.  Onr  tnniTvrH  ' 

d  b7  »bll.  Ibr 
art.  ind  1,  on. 

A  Bierion  ew  Til  Spiirii  Col 

'■■         J.  PoiMrtor,  ind  1. 1 

iDltrlor 

root  of.  L«rT< 

!"■                       fl»j  srMlMDt. 

AMTiuM  ■■■■a  taa  widh. 

The  anterior  median  Jliiure  (fig.  125)  is  wider  than  the  posterior,  and 
penelrates  about  one-third  of  the  thickness  of  the  medulla :  it  is  lined  by 
a  piece  of  the  pia  mater,  and  is  deepest  towards  the  lower  end  of  the  cord. 
White  medullary  substance  lines  the  fissure;  and  in  the  bottom  of  it  the 
white  fibres  are  transverse,  and  are  separated  by  apertures  for  blood- 
veaaels. 

The  poiterior  median  fittiire  (fig,  125)  is  not  so  wide,  or  so  well  marked 
as  the  anterior;  but  it  is  best  seen  at  the  upper  part  of  the  neck,  and  in 
the  lower  or  dorsal  enlargement.  Vessels  of  the  posterior  surface  of  the 
cord  enter  it. 

The  lateral  ji$$vre  is  situate  along  the  line  of  attachment  of  the  fibrils 
of  the  posterior  roots  (fig.  1 25,  H). 

Between  the  lateral  and  posterior  median  fissures  is  a  sliglit  groove  on 
the  surface  (fig.  125,  e). 

Sometimes  a  laierikl  fis.<(ure  is  d<»cribed  along  the  line  of  origin  of  the 
Ulterior  roots  (X),  but  thei-e  is  not  any  cleft  in  that  sf 
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Segments  of  the  Cord.  Each  lialf  of  the  cord  between  the  median 
fissures  is  divided  into  two  part«  by  tlie  lateral  sulcus  (fig.  12.5,  d):  the 
piece  in  front  of  that  slit  and  the  posterior  roots  of  the  nerves  is  called 
the  antero-lateral  column  (a);  and  the  piece  behind,  the  posterior  col- 
umn (6). 

Tlie  antero-IatercU  column  (fig.  1 25,  a)  includes  rather  more  than  two- 
thirds  of  the  half  of  the  cord,  extending  backwards  to  the  posterior  rootfl 
of  the  nerves,  and  gives  attachment  to  the  anterior  roots. 

The  posterior  column  (fig.  125,  b)  is  situate  between  the  lateral  fissure 
((/),  with  the  posterior  roots  of  the  nerves,  and  the  central  median  fissure. 
Near  the  median  fissure  is  a  slight  groove  (f),  which  marks  off  a  slender 
piece,  tlie  posterior  median  column  (c) :  this  portion  is  best  seen  in  the 
cervical  part  of  the  cord. 

A  central  piece,  or  the  commissure  of  the  cord,  connects  the  halves  of 
the  medulla,  and  limits  the  depth  of  the  median  fissures. 

Different  division  of  the  cord.  Each  half  of  the  cord  is  sometimes  di- 
vided into  three  columns— anterior,  lateral,  and  posterior,  whose  limits 
are  the  following : — The  anterior  reaches  from  the  anterior  root«  of  the 
nerves  to  the  median  fissure  in  front.  The  lateral  column  is  limited  be- 
fore and  behind  by  the  roots  of  the  nerves.  The  posterior  with  its  small 
|)osterior  median  segment,  is  phiced  between  the  posterior  roots  and  the 
median  fissure  behind. 

Composition  of  the  Cord  (dg,  125).  A  horizontal  section  of  the 
medulla  shows  more  distinctly  its  division  into  halves,  with  the  commis- 
sural or  connecting  piece  between  them.  The  same  cut  demonstrates  the 
existence  of  a  mass  of  gray  matter  in  the  interior,  which  is  arranged  in 
the  form  of  two  crescents  (one  in  each  half)  united  by  a  cross  piece,  and 
suiTounded  by  white  substance. 

The  commissure  (fig.  125,  //)  consists  of  two  jmrts,  viz.,  a  transverse 
band  of  gray  matter,  with  a  white  stratum  in  front. 

The  gray  transverse  band  {gray  commissure)  connects  the  opposite 
crescents,  and  consists  of  nerve  cells,  and  of  transverse  nerve  fibres  de- 
rived from  the  halves  of  the  cord  and  the  roots  of  the  nerves. 

In  its  centre  is  the  shrunken  canal  of  the  spinal  cord  (fig.  125,  ^r), 
which  is  best^  seen  in  the  foetus.  It  reaches  the  whole  length  of  the  me- 
dulla, and  a  cross  section  of  the  cord  shows  it  as  a  i*ound  spot.  Above,  it 
opens  on  the  floor  of  the  fourth  ventricle,  and  below  it  is  continued  into 
the  fllum  terminale.  It  is  lined  by  a  columnar  ciliated  epithelium,  and  is 
obstructed  by  a  granular  material  near  the  up|>er  0[)ening  (Clarke). 

The  white  piece  of  the  commissure  is  formed  partly  by  fibres  of  the  an- 
terior column ;  and  partly  by  fibrils  of  the  anterior  roots  of  the  nerves, 
which  here  decussate  as  tliey  cross  from  the  one  half  to  the  other.  It  is 
best  marked  opposite  the  enlargements  on  the  cord,  and  is  least  developed 
in  the  dorsal  region. 

7%€  half  of  the  medulla.  In  the  half  of  the  cord  as  in  the  commissure, 
gray  and  white  portions  exist ;  the  former  is  elongated  from  before  back, 
being  crescentic  in  shape  as  before  said,  and  is  quite  surrounded  by  the 
latter. 

Tlie  grat/  crescent  (g)  is  semilunar  in  form,  with  the  horns  or  cornua  of 
the  crescent  directed  towards  tlie  routs  of  the  nerves,  and  the  convexity  to 
the  middle  line  (fig.  125).  The  crescentic  masses  in  the  opposite  halves 
of  the  cord  are  united  by  the  gray  commissure. 

The  posterior  cornu  is  long  and  slender  (fig.  126,  ^)  and  reaches  near 
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the  fissure  along  the  attachment  of  the  posterior  nerve-roots.  At  its  ex- 
tremity, where  it  is  slightly  enlarged,  it  is  incased  with  a  rather  transpa- 
xent  stratum  of  small  nerve  cells,  which  has  been  named  substantia  gelati- 
wtosa  (fig.  126,  *). 

The  anterior  comu  (fig.  126,  ')  is  shorter  and  thicker  than  the  other, 
jind  projects  towards  the  anterior  roots  without  reaching  the  surface.  Its 
end  has  an  irregular  or  zigzag  outline. 

Mr.  Clarke  describes  two  8|>ecial  collections  of  cells,  one  on  the  outer 
mnd  the  other  on  the  inner  side  of  the  gray  crescent,  which  extend  tiirough 
the  cord  below  the  cervical  swelling,  and  with  which  the  roots  of  the 
nerves  are  connected.* 

The  inner  group,  or  the  posterior  vesicular  column  (fig.  1 20,  ')  is  close 
'behind  the  trans verae  commissure  (*);  whilst  the  outer  group,  or  the  inter- 

Fig.  126. 

1.  Posterior  eorna  (eapnt  corn  a,  Clarke)  of  the  ereicent. 

2.  Anterior  coma. 

3.  Casing  of  the  aabntautia  gelatinova. 

4.  Central  canal  of  the  cord. 
A.  Transverse  coroniinsure. 

t         6.  Tractun  intermedio-lateralts. 

7.  Cervix  rorna  of  Clarke,  reaching  from  the  anterior  points  of 
the  substantia  gelatinosa  to  the  level  of  the  canal. 

8.  Posterior  veitioalar  colamn 

A  BSPKBtltllTATIOX  OP  THB  OEAT  SUBHTANCR  TW  TRR  IlfTRRIOS  OP  TBI  SPIBAL  CORD,  BPAR  TBB 

MiDOLB  OP  TBK  DoBsAL  Rbuiox  (Clarke). 

mediate  tract  (•),  is  placed  outside  the  crescent,  about  midway  from  front 
to  back.  The  first  is  best  marked  in  the  dorsal  enlargement,  and  the  last 
in  the  upper  part  of  the  dorsal  region.  Above  the  cervical  swelling  of  the 
cord  only  rudiments  of  those  tracts  remain  ;  and  the  cells  in  a  line  with 
the  intermediate  tract  are  traversed  by  the  roots  of  the  spinal  accessory 
nerve. 

The  white  substance  of  the  cord  is  composed  chiefly  of  nerve  fibres  dis- 
posed longitudinally  in  bundles,  so  as  to  give  passage  to  intermediate 
vessels. 

A  framework  of  very  fine  areolar  tissue  extends  through  the  substance 
of  the  spinal  cord,  supi)orting  the  fibres  and  cells :  this  is  continuous  with 
the  pia  mater  on  the  surface. 

Modifications  of  the  gray  and  white  substance.  The  white  substance 
exceeds  the  gray  in  quantity  in  the  neck  and  back  ;  but  it  is  less  abundant 
in  proportion  to  the  gray  matter  in  the  lumbar  region. 

The  comua  of  the  gray  crescents  decrease  in  length  from  above  down, 
especially  the  posterior,  and  towards  the  end  of  the  cord  they  blend  in  one 
indented  or  cruciform  mass. 

Origin  of  the  Nekves.  The  deep  origin  of  the  spinal  nerves  is  un- 
certain, like  that  of  the  cranial  nerves,  but  the  fibrils  in  each  root  enter 
the  gray  matter  of  the  cord  (fig.  125). 

The  anterior  root  (k)  traverses  the  longitudinal  fibres  of  the  antero- 
lateral column  in  distinct  bundles ;  and  entering  the  anterior  comu  of  the 


'  Further  researches  on  the  gray  substance  of  the  Rpinal  cord.     Bv  J.  Lockhart 
Clarke,  F.R.S.,  Philosoph.  Trans,  of  the  Royal  Society  for  1859.     Part  i. 


S84  DISSECTION   OF  THS    SPTITAL   CORD. 

graj'  crcpeent,  it  jb  resoIvKil  into  three  bcU  of  fibres,  exlernol.  inU 
ai)')  middle. 

The  outer  set  penetrate  into  the  anlero  lalernt  cohimn. 

The  inner  set  |)u»ih  thrtnigli  tliu  anterior  eoliimn  and  ocroxs  the  median 
fissure  lo  the  oiipottite  hulf  o\'  the  cord,  Jecussating  with  like  libres  ot'  the 
opposite  side. 

The  middle  eet  enter  Ilie  Hibstatice  of  the  crescent,  nnil  arc  lo^l  in  it 
Hud  in  the  cells  of  the  intermediate  tract. 

The  posterior  root  (j)  pierces  chiefly  the  posterior  column  of  thi*  fonl, 
and  enters  the  pcBterior  cornu  of  the  crescent :  but  a  few  fibres  jictn-trule 
by  tlie  lateral  fissure.     It  lerminatem  in  two  bundles  of  fibres. 

One  bundle  courses  round  the  outer  side  of  the  vesicular  column,  ■nine 
fibres  enclosing,  and  others  entering  it ;  and  a  few  fibrils  escagie  into  the 
posterior  column  of  the  cord,  becoming  longitudinul. 

The  second  bundle  is  prolonged  into  the  crescent  and  the  intermediate 
tract,  as  well  us  into  the  transverse  commissure  behind  the  centnd  ciumI 
of  the  cord. 

Inteaspinai.  Vkssels  (fig,  127). 


membraties,  and  the  bodies  of  the  vertebrm. 

able  (ilcjius  within  tbc  canal,  but  this  will  not  be  seen  unless  the  veine  have 

been  specially  injected. 

The  iiUratpinal  arteriet  (a)  are  derived  from  the  vessels  along  the  sides 
and  front  of  the  spinal  column,  \\i.,  from  the  vertebral  and  ascending 
cervical  in  the  neck,  from  the  intercostal  in  the  Back,  and  from  the  lum- 
har  and  lateral  sacral  below.     They  are  distributed  aOer  the  following 

As  ewch  artery  enters  the  spinal  cnnal  by  the  intervertebral  foramen, 
it  divides  into  two  brunches,  upper  and  lower.  From  the  point  of  division 
the  brunches  are  directed,  one  (6)  upwards  and  the  other  (c)  downwank. 
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behind  the  bodies  of  the  two  contiguous  vertebne,  and  join  in  anastomotic 
loops  with  an  offset  of  the  intraspinal  artery  above  and  below.  And  from 
the  loops  offsets  (rf)  are  furnished  to  the  periosteum  and  the  bodies  of  the 
vertebrae.     Anastomotic  twigs  connect  the  arches  across  the  vertebiiB. 

The  intraspinal  vessels  produce  also  a  central  longitudinal  artery  (#»), 
like  that  on  the  front  of  the  spinal  cord,  which  lies  on  the  bodies  of  the 
vertebra?,  and  is  reinforced  at  intervals  by  offsets  from  the  loops. 

The  intraspinal  reins  (fig.  128)  consist  of  two  anterior  longitudinal 
vessels,  which  extend  the  whole  length  of  the  spinal  canal ;  of  veins  inside 
the  iKHliea  of  the  vertebne ;  and  of  a  plexus  of  veins  beneath  the  neural 
arches. 

The  anterior  longitudinal  («)  are  close  to  the  bodies  of  the  vertebrae, 
one  on  each  side  of  the  posterior  common  ligament ;  and  they  are  irregu- 
lar in  outline,  owing  to  certain  constrictions  near  the  intervertebral  fora- 
mina. They  receive  opposite  the  body  of  each  vertebra  the  veins  (r)  from 
that  bone ;  and  through  the  intervertebral  foramina  they  have  branches  of 
~  communication  (a)  with  the  veins  outside  the  spine  in  the  neck,  the  dorsal 
region,  the  loins,  and  the  pelvis. 

Veins  of  the  bodies  of  the  vertehrce.  Within  the  canals  in  the  bodies  of 
the  vertebrae  are  large  veins,  which  join  on  the  front  of  the  bone  with 
veins  in  that  situation.  Towards  the  back  of  the  body  they  are  united  in 
an  arch,  from  which  two  trunks  issue  by  the  large  apertures  on  the  poste- 
rior surface.  Escaped  from  the  bone,  the  trunks  diverge  to  the  right  and 
left.,  and  oi)en  into  the  longitudinal  veins. 

The  posterior  spinal  veins  form  a  ])lexus  between  the  dura  mater  and 
the  arches  of  the  vertebrae.  A  large  vein  may  be  said  to  lie  on  each  side 
of  the  middle  line,  which  joins  freely  with  its  fellow,  and  with  the  ante- 
rior longitudinal  vein  by  lateml  branches.  Offsets  from  these  vessels  are 
directed  through  the  intervertebral  foramina,  to  end  in  the  veins  (a)  at  the 
roofs  of  the  tnins verse  processes. 
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CHAPTER  YII. 

DISSECTION  OF  THE  PERINiEUM. 


Section  I. 

* 

PERINEUM  OF  THE  MALE. 

Directions.  The  perinaeum  may  be  allotted  with  greatest  advantage 
to  the  dissector  of  the  abdomen  ;  and  its  examination  should  be  made  first, 
as  the  distinctness  of  many  of  the  parts  is  destroyed  soon  after  death. 
Before  the  body  is  placed  in  the  position  suited  for  the  dissection,  the 
student  may  practise  passing  the  catheter  along  the  urethra. 

Position  of  the  body.  Whilst  the  body  lies  on  the  Back  it  is  to  be 
drawn  to  the  end  of  the  dissecting  table,  till  the  buttocks  project  slightly 
over  the  edge ;  and  a  moderately-sized  block  is  to  be  placed  beneath  the 
pelvis,  to  raise  the  perinajum  to  a  convenient  height.  The  legs  are  to  be 
raised  and  kept  out  of  the  way  by  the  following  means  :  After  the  knees 
have  been  bent,  and  the  thighs  bent  upon  the  trunk,  the  limbs  are  to  be 
fastened  with  a  cord  in  their  raised  position.  For  this  purpose  make  one 
or  two  turns  of  the  cord  around  one  bent  knee  (say  the  right) ;  carry  the 
cord  beneath  the  table,  and,  encircling  the  opposite  limb  in  the  same  man* 
ner,  fasten  it  finally  round  the  right  knee.  When  the  position  has  been 
arranged,  let  the  student  raise  the  scrotum,  and  place  a  small  piece  of 
cotton  wool  or  tow  within  the  anus,  but  let  him  avoid  distending  the 
rectum. 

Superficial  limits  and  marking.  The  perinatal  space  in  the  male  is 
limited,  on  the  surface  of  the  body,  by  the  scrotum  in  front,  and  by  the 
thighs  and  buttocks  on  the  sides  and  behind. 

This  region  is  of  a  dark  color,  and  is  covered  with  hairs.  In  the  middle 
line  is  the  aperture  of  the  unus,  which  is  posterior  to  a  line  extended  from 
the  anterior  part  of  the  one  ischial  tuberosity  to  the  other.  In  front  of 
the  anus  the  surface  is  slightly  convex  over  the  urethra,  and  presents  a 
longitudinal  prominent  line  or  raphi,  which  divides  this  part  of  the  space 
into  two  halves.  Between  the  anus  and  the  tuberosity  of  the  hip  bone  the 
surface  is  somewhat  depressed  over  the  hollow  of  the  subjacent  ischio-rectal 
fossa,  especially  in  emaciated  bodies. 

The  margin  of  the  anal  aperture  possesses  numerous  converging  folds, 
but  these  are  more  or  less  obliterated  by  the  position  of  the  body  and  the 
distension  of  the  rectum ;  and  projecting  oftentimes  through  and  around 
the  opening  are  some  dilated  veins  (haemorrhoids). 

Deep  boundaries.  The  deep  boundaries  of  the  perinieal  space  will  be 
ascertained,  in  the  progress  of  the  dissection,  to  correspond  with  the  infe- 
rior aperture  or  the  outlet  of  the  pelvis.    Tlie  limits  may  be  seen  on  a  dry 
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or  prepared  pelvis,  on  which  the  ligtiments  remain  entire ;  and  the  student 
should  trace  on  the  body  the  individual  boundaries  with  his  finger.  In 
front  is  the  arch  of  the  pubes ;  and  at  the  posterior  part  is  the  tip  of  the 
coccjx,  with  the  ^^reat  gluteal  muscles.  On  each  side  in  front  is  the  por- 
tion of  the  innominate  bone  which  forms  the  pubic  arch,  viz.,  from  the 
pubes  to  the  ischial  tuberosity ;  and  still  further  back  is  the  great  sacro- 
sciatic  ligament  extending  from  tlie  tuber  ischii  to  the  tip  of  the  coccyx. 
This  region  sinks  into  the  outlet  of  the  pelvis  as  far  as  the  recto- vesical 
fascia,  which  forms  its  floor. 

Form  and  size.  The  interval  included  within  the  boundaries  al>ove  said 
has  the  form  of  a  lozenge,  and  measures  about  four  inches  from  before 
backwards,  and  three  inches  between  the  ischial  tuberosities. 

Depth.  The  depth  of  the  ]>erin8eum  from  the  surface  to  the  floor  may 
be  said  to  be  generally  about  three  inches  at  the  anus,  but  this  measure- 
ment varies  in  different  bodies  ;  and  it  amounts  to  about  an  inch  near  the 
pubes. 

Division.  A  line  from  the  front  of  tlie  tuberosity  of  one  side  to  the 
corresponding  point  on  the  other,  will  divide  the  perinieal  space  into  two 
triangular  parts.  Tiie  anterior  half  (urethral)  contains  the  [)enis  and  the 
urethra,  with  their  muscles  and  vessels  and  nerves.  The  ))osterior  lialf 
(rectal)  is  occupied  by  the  lower  end  of  the  large  intestine,  with  its  mus- 
cles,  etc. 

POSTERIOR  HALF  OF  THE  SPACE. 

This  portion  of  the  perinieal  space  contains  the  lower  end  of  the  rectum, 
surrounded  by  its  elevator  muscle  and  the  muscles  acting  on  the  anus.  The 
gut  does  not  occupy  however  the  whole  of  the  interval  between  the  pelvic 
bones ;  for  on  each  side  is  a  space,  the  ischio-rectal  fossa,  in  which  is  con- 
tained much  loose  fat,  with  the  vessels  and  nerves  for  the  supply  of  the 
end  of  the  gut. 

Dissection  (fig.  129).  The  skin  is  to  be  raised  from  this  part  of  the 
perinseum  by  the  employment  of  the  following  cuts :  One  is  to  be  made 
across  the  perino'um  at  the  front  of  the  anus,  und  is  to  be  ext<mded  ratlier 
beyond  the  iscliial  tuberosity  on  each  side.  A  second  is  to  be  carried  a 
little  behind  the  tip  of  the  coccyx  in  the  same  direction,  and  for  the  same 
distance.  The  two  tninsverse  cuts  are  to  be  connected  by  carrying  the 
knife  along  the  middle  and  around  the  anus.  The  flaps  of  skin  thus  marked 
out,  are  to  be  raised  and  thrown  outwards  from  the  middle  line  :  in  detach- 
ing the  skin  from  the  margin  of  the  anus,  the  su|)erficial  subcutaneous 
sphincter  muscles  may  be  injurc'd  without  e^iro,  for  they  are  close  to  the 
skin,  without  the  intervention  of  fat.  The  dissector  should  trace  the 
sphincter  back  to  the  coccyx,  and  forwards  for  a  short  distance  beneath 
the  skin  ;  and  define  a  fleshy  slip  at  each  side  in  front  and  behind  to  the 
subcutaneous  fatty  layer. 

The  next  step  is  to  bring  into  view  the  ischio-rectal  hollow  between  the 
side  of  the  rectum  and  the  tuberosity  of  the  hip  bone.  On  the  left  side 
the  fat  is  to  be  cleaned  out  of  it  without  reference  to  the  vessels  and 
nerves,  but  on  tlie  op|)osite  side  a  special  dissection  is  to  be  made  of  them. 
To  take  out  the  fat  from  the  left  fossa,  begin  at  the  outer  margin  of  the 
sphincter  ani,  and  pn>ceed  forwards  and  backwards.  In  front  the  dissec- 
tion should  not  extend  farther  than  the  anus,  wliilst  beiiind  it  sliould  lay 
bare  the  margin  of  the  gluteus  maximus.  On  the  inner  side  of  the  hollow 
the  levator  ani  (sometimes  very  pale)  is  to  be  dissected.     On  the  outer 
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boundary  the  puilic  vessels  and  nerve  should  be  denuded:  tbey  lie  in  ■ 
canal  tbrmed  by  faseia,  and  at  some  distance  from  the  surface. 

On  the  right  side  it  is  not  necessary  to  clean  the  muscular  fibres,  wlien 
following  the  vessels  ami  nerves.  If  the  student  begins  at  the  outer  bor- 
der of  the  sphincter,  he  will  find  the  inferior  hemorrhoidal  vessels  and 
nerve,  which  he  may  trace  outwards  to  the  pudic  trunks :  some  of  the 
branches,  which  join  the  superfjcial  perinieal  and  inferior  pudendal  nerves, 
are  to  be  followed  forwards.  In  the  posterior  angle  of  the  Rpaee  seek  a 
small  offset  of  the  fourth  sacral  ne'-ve;  and  external  t«  it,  one  or  mon 
branches  of  the  sciatic  nerve  and  vessels  turning  round  the  border  of  the 
gluteus.  Near  the  front  of  the  fossa  is  a  super^cial  perlnceal  artery  and 
nerve  (of  the  pudic);  and  the  last,  after  communicating  with  the  liffimor- 
rhoidal  nerve,  leaves  the  fossa.  A  second  perinfeal  nerve  with  a  deepei 
position  may  be  found  at  the  front  of  the  hoUuw. 

The  iscHio-RECTAL  FOSSA  (fig.  129)  is  the  space  intervening  between 
the  rectum  and  the  ischial  part  of  the  innominate  bone.     It  is  a  somewlial 


Fig.  129. 


conical  interval,  uncovered  by  muscle,  which  is  larger  behind  than  before 
and  diminishes  in  width  as  it  sinks  into  the  |>elvis.  Its  width  is  abou 
one  inch  at  the  surface;  and  its  depth  about  two  inches  at  the  out«r  part 
It  is  filled  by  a  soft  granular  fat. 
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The  inner  or  longest  side  of  the  space  is  very  oblique,  and  is  bounded 
by  the  levator  ani  (d),  together  with  the  coccygeus  muscle  posteriorly; 
but  the  outer  side  is  vertical,  and  is  formed  by  the  obturator  muscle  and 
the  fascia  covering  it.  In  front  it  is  limited  by  the  triangular  ligament 
(to  be  afterwards  seen) ;  and  behind  are  the  great  sacro-sciatic  ligsiment, 
and  the  largest  gluteiil  muscle.  Towards  the  surface  it  is  covered  by  the 
teguments,  and  is  overlaid  in  part  by  tlie  gluteus  R  and  the  sphincter 
extern  us  a. 

Position  of  vessels.  Along  the  outer  wall  lie  the  pudic  vessels  and 
nerve  (a),  which  are  contained  in  a  tube  of  fascia;  opi)08ite  the  ischial 
tuberosity,  they  are  situate  an  inch  and  a  half  from  the  surface,  but  to- 
wards the  front  of  tlie  space  they  approach  to  about  half  an  inch  from  the 
edge  of  the  pubic  arch.  Crossing  the  centre  of  tiie  hollow  are  the  inferior 
hiemorrhoidal  vessels  and  nerves  {b) — branches  of  the  pudic.  At  the  an- 
terior part,  for  a  short  distance,  are  two  superficial  perinjeal  nerves  (')  (of 
the  pudic) ;  and  at  the  f>osterior  part  is  a  small  branch  of  the  fourth  sacral 
nerve  (•),  with  cutaneous  offsets  of  the  sciatic  vessels  (c)  and  nerve  (*) 
bending  round  the  gluteus. 

Into  this  space  the  surgeon  sinks  his  knife  in  the  first  incisions  in  the 
lateral  operation  of  litliotomy ;  and  as  he  carries  it  from  before  backwards, 
he  will  divide  the  superficial  ha^morrhoidal  vessels  and  nerve. 

Muscles.  Connected  with  the  lower  end  of  the  rectum  are  four  mus- 
cles, viz.,  a  fine  cuticular  muscle,  and  two  sphincters  (external  and  inter- 
nal) with  the  levator  ani. 

Corrugator  cutis  ani}  (fig.  129,  ').  This  thin  subcutaneous  layer  of 
involuntary  muscle  surrounds  the  anus  with  radiating  fibres.  Externally 
it  blends  with  the  subdermic  tissue  outside  the  internal  sphincter;  and  in- 
ternally it  enters  the  anus  and  ends  in  the  submucous  tissue  within  the 
sphincter. 

Action,  By  the  contraction  of  the  fibres  the  skin  is  raised  into  ridges 
radiating  from  the  anus,  such  as  may  be  seen  when  that  aperture  is  firmly 
closed. 

The  EXTERNAL  SPHINCTER  (fig.  129,  ^)  (sphiuctcr  ani  extemus)  is  a 
flat,  thin,  orbicular  muscle,  which  surrounds  the  lower  part  of  the  rectum. 
The  fibres  form  ellipses  around  a  central  ai)erture,  as  in  other  orbicular 
muscles.  It  arises  ()Osterior]y  by  a  fibrous  band  from  the  back  of  the 
coccyx  near  the  tip,  and  by  fleshy  fibres  on  each  side  from  the  subcuta- 
neous fatty  layer.  Its  fibres  pass  forwards  to  the  anus,  where  they  sepa- 
rate to  encircle  that  aperture ;  and  in  front  they  are  inserted  into  the 
central  }>oint  of  the  perinieum,  and  into  the  superficial  fascia  by  a  rather 
wide  fleshy  slip  on  each  side. 

The  sphincter  is  close  beneath  the  skin,  and  conceals  partly  the  levator 
ani.  The  outer  border  projects  ov(t  the  ischio-rectal  fossa,  and  the  inner 
is  contiguous  to  the  internal  sphincter. 

Action,  The  muscle  gathers  into  a  roll  the  skin  around  the  anus,  and 
occludes  the  anal  aperture  :  by  it^s  contraction  it  makes  tense  also  the  cen- 
tral point  of  the  perinseum. 

Commonly  the  fibres  are  in  a  state  of  involuntary  slight  contraction, 
but  they  may  be  firmly  contracted  under  the  influence  of  the  will. 

The  INTERNAL  SPHINCTER  (fig.  129,  °)  (sphincter  ani  internus)  is 
situate  around  the  extremity  of  the  intestine,  internal  to  the  preceding 

>  Illustrations  of  Dissections,  p.  243.     Lond.  1865. 
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retnoviDg  loose  Tatlj  tbsue,  ita  line  of  altacljmpnt  lo  the  bones  extern^)  -a 
and  lo  the  Inangulftr  ligament  posteriorly,  will  be  brought  into  vi,^^' 
The  septum  along  the  miildte  tine^hould  be  also  defined.  To  demonst  a-^^  ' 
more  completely  the  atluchment  of  Itiie  Bubcutaneoiia  layer  to  the  ['it^.ie 
arch  between  (lie  |>«rina?Hl  space  and  the  thigh,  it  will  be  necesnaiy  to  it^^je 
iiwny  from  the  left  limb  the  fat  on  the  fascia  lata,  external  to  the  line  of 
the  bone. 

In  the  fat  of  the  thigh  on  the  right  side  the  student  should  seek  the  in- 
ferior pudendal  nerve,  whieh  pierees  the  fascia  lata  one  ineh  anterior  to 
the  tuber  ischii,  and  about  the  same  distance  from  the  margin  of  the  pu  ~^)ic 
arch;  and  should  trace  itn  junction  in  the  fat  with  the  inferior  hm  or- 
rhoidal  nerve.  Afterwards  the  nerve  is  to  be  followed  forwards  lo  wL^^-^r* 
it  enters  beneath  the  superficial  fascia  in  the  middle  line. 

Fig.  130. 


The  githciitaneout  fatly  layer  or  the  siipfrjtcial  fatcJa  of  the  antericr.*:*  "io' 
half  of  the  pcrinieum  is  continuous  with  that  (f  llie  adjoining  regions  '^'"■■l 
and  its  depth,  and  the  quantity  of  fat  in  it,  will  vary  with  the  condition  ot^^v  ^ 
the  body.  It  resembles  the  coiTesponding  stratum  of  ihe  groin  and  uppes'^*'^^ 
part  of  the  thigh,  in  consisting  of  two  diHereiit  portions. 

One,  a  subcutaneous  fatty  purl,  continuouii  with  that  of  the  rest  of  th^9  *  '^ 
body,  which  loses  its  fat  towards  the  scroli;in,  and  obtains  there  invotun— *^' 
tary  muscular  fibres. 
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Veins  accompany  the  different  arteries,  and  have  a  like  course  and 
ramification  :   the  pudic  end  in  the  internal  iliac. 

Nerves  (fig.  129).  The  nerves  to  be  learned  in  this  part  of  the  peri- 
lueum  are,  the  trunk  of  the  pudic  and  its  inferior  haemorrhoidal  and  peri- 
nieal  branches ;  an  ofiset  of  the  fourth  sacral ;  and  some  branches  of  the 
small  sciatic. 

The  pudic  nerve  comes  from  the  sacral  plexus,  and  accompanies  the 
artery  to  the  geniUils.  In  the  anal  half  of  the  perinseum  it  is  placed  deeper 
than  the  artery,  and  furnishes  the  two  subjoined  branches. 

The  inferior  hemorrhoidal  branch  (1)  crosses  the  ischio-rectal  fossa, 
and  reaches  the  margin  of  the  anus,  where  it  terminates  in  offsets  to  the 
integument  and  the  sphincter  muscle.  Other  cutaneous  offsets  of  the  nerve 
turn  forwards  over  the  fossa,  and  communicate  with  one  of  the  superficial 
perinatal  nerves,  and  with  the  inferior  pudendal  (of  the  small  sciatic)  on 
the  margin  of  the  thigh. 

The  perineal  branch  arises  about  half  way  along  the  fossa,  and  becomes 
superficial  to  the  bloodvessels.  It  is  larger  in  size  than  the  continuation 
of  the  nerve  to  the  penis,  and  divides  into  cutaneous,  muscular,  and  geni- 
tal offsets.  Its  two  cutaneous  offsets  (superficial  perinaeal)  may  be  seen 
on  the  right  side,  where  they  lie  for  a  short  distance  in  the  ischio-rectal 
fossa. 

The  hamorrhoidai  branch  of  the  fourth  sacred  nerve  (•)  reaches  the 
ischio-rectal  fossa  by  piercing  the  fibres  of  the  levator  ani.  Appearing  in 
the  posterior  part  of  the  fossa,  near  the  coccyx,  the  nerve  ends  by  supply- 
ing the  external  sphincter,  and  the  integuments  behind  the  anus. 

One  or  two  cutaneous  branches  of  the  small  sciatic  nerve  (*)  turn  round 
the  lower  border  of  the  gluteus,  in  their  course  to  the  integuments  on  its 
sarface. 

ANTERIOR  HALF  OF  THE  PERINEAL  SPACE. 

In  the  anterior  part  of  the  perinaeal  space  are  lodged  the  crura  of  the 
penis,  and  the  tube  of  the  urethra  as  it  courses  from  the  interior  of  the 
pelvis  to  the  surface  of  the  body.  Placed  about  midway  between  the 
bones,  the  urethra  is  supported  by  the  triangular  ligament  of  the  perina^um, 
and  by  its  union  with  the  penis. 

Muscles  are  collected  around  the  urethra  to  aid  in  the  oxpulsion  of  the 
contents  of  that  tube :  some  of  these  are  superficial  to,  and  some  witliin 
the  triangular  ligament. 

The  vessels  and  nerve  lie  along  the  outer  side,  as  in  tlie  posterior  half, 
and  send  inwards  offsets. 

Dissection  (fig.  130).  To  raise  the  skin  from  the  anterior  part  of  the 
perinasum,  a  transverse  cut  is  to  be  made  at  the  back  of  the  scrotum,  and 
is  to  be  continued  for  a  short  distance  (two  inches)  on  each  tliigh.  A 
second  incision  along  the  middle  line  will  allow  the  flaps  of  skin  to  be  re- 
flected outwards.  After  the  removal  of  the  skin  the  subcutaneous  fat 
(superficial  fascia)  which  covers  the  front  of  the  perinseal  space,  is  to  be 
blown  up  by  means  of  a  \}\pe  introduced  beneath  it  posteriorly.  Each 
side  is  to  be  infiated  to  demonstnite  a  partition  along  the  middle  line,  and 
a  septum  between  the  perinatal  space  and  the  thigh  wliich  prevents  the  air 
passing  to  the  limb. 

The  student  is  next  to  cut  through  the  superficial  fascia  on  the  left  side 
from  the  scrotum  to  the   ischio-rectal  fossa ;  and  after  reflecting  it,  and 
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remDvin^;  lootie  Tattj  tissue,  ibi  line  of  nttaclimeiit  to  tlie  bonefl  exIeriMlly, 
and  to  llie  triangular  lignment  posteriorly,  will  be  brouRbt  into  view. 
T)ie  s<-|iiiim  along  i)ie  miiltllc  ]ine<«hould  be  also  defined.  To  demonstnie 
more  comiitclely  the  atlacliment  of  this  subcutaneous  layer  to  the  pubic 
arch  Iwtwiien  tlie  |ierinn'al  Hjiace  and  the  tlii|[h,  it  will  be  tieceeraty  to  take 
Away  from  tlie  left  limb  tliu  I'ut  oit  the  fascia  lata,  external  to  the  line  of 
the  bone. 

In  the  fat  of  the  thigh  on  the  right  side  the  student  should  seek  the  iii' 
ferior  pudendal  nerve,  nliii-h  pierces  the  tascia  lata  one  inch  anterior  to  _ 
the  tuber  iM.'hii,  and  about  the  sume  distance  trom  the  margin  of  the  pubic  .^ 
arch  ;  and  should  trace  its  junction  in  the  fat  with  the  inferior  Iwroor-  _^_ 
rhoidal  niTvt.  Afterwanls  the  nerve  is  to  be  followed  forwards  to  wherCi^^^! 
it  enters  beiientb  the  superficial  fascia  in  the  middle  line. 

Fig.  130. 


Tlie  tnbcHUinfo'it  fatly  layrr  or  the  tiipfrficial  faicia  of  the  anterior 
half  of  the  {H'rinu'um  is  continuous  with  that  cf  the  adjoining  n'gioMi 
and  its  depth,  and  the  ipmnlity  erf' fat  in  it,  will  varj  with  the  condition 4f 
the  Itody.  Il  Tvsembles  the  corresponding  strnium  of  the  groin  andnppn 
part  of  the  ihigh,  in  consisting  of  two  different  [lortions. 

One,  a  solioulaneous  fatly  part,  continuous  with  ilial  of  the  rest  of  ll* 
■   >-.»«■  i(s  (at  towards  the  scroii.m,  and  obtains  there  invidin- 
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The  atderior  branch  (')  passes  under  the  transverse  muscle,  and  accom- 
panie«  the  other  to  the  scrotum.  Muscular  offsets  are  furnished  by  it  to 
the  levator  ani  and  the  otiier  superficial  muscles. 

The  superficial  perinaeal  branches  communicate  with  one  another,  and 
the  pr*terior  is  joined  by  the  inferior  pudendal  nerve.  At  the  scrotum 
tber  are  distributed  by  long  slender  filaments,  which  reach  as  far  as  the 
nn^T  surface  of  the  penis.  In  the  female  these  nerves  supply  the  labia 
padendi. 

Other  muscular  branches  of  the  pudic  will  be  aflerwards  examined  (p. 
399). 

The  inferior  pudendal  nerve  (*)  is  a  branch  of  the  small  sciatic.  It 
pierces  the  fascia  lata  about  one  inch  in  front  of  the  ischial  tuberosity,  and 
enters  beneath  the  superficial  fascia  of  the  perinaeum,  to  end  in  the  outer 
and  fore  parts  of  the  scrotum.  Communications  take  place  between  this 
nerve,  the  inferior  hsemorrhoidal,  and  the  posterior  of  the  two  superficial 
perinaeal  branches.  In  the  female  the  inferior  pudendal  nerve  is  distri- 
buted to  the  labium. 

Dissection,  For  the  display  of  the  muscles,  the  fatty  layer,  as  well  as 
the  vessels  and  nerves  of  the  left  side,  must  be  taken  away  from  the  ante- 
rior half  of  the  perinaeal  space.  Afterwards  a  thin  subjacent  aponeurotic 
layer  is  to  be  removed  from  the  muscles.  Along  the  middle  line  lies  the 
ejaculator  urinae ;  and  in  cleaning  it  the  student  is  to  follow  two  fasciculi 
of  fibres  from  it  on  the  same  side — one  in  front,  the  other  behind.  On  the 
outer  part  of  the  space  is  the  erector  penis.  And  behind,  passing  obliquely 
between  the  other  two,  is  the  transverse  muscle. 

The  student  should  seek,  on  the  right  side,  the  branches  of  the  two 
superficial  perinaeal  nerves  to  the  underlying  muscles ;  and  beneath  the 
transversalis^  an  offset  of  the  perinasal  branch  which  supplies  the  dc^p 
muscles  and  the  urethra. 

MrscLES  (fig.  130).  Superficial  to  the  triangular  ligament  in  the  ante- 
rior half  of  the  perinaeal  space,  are  three  muscles,  viz.,  the  erector  penis, 
the  ejaculator  urinae,  and  the  transversalis  perinaei.  Other  muscles  of  the 
urethra  are  contained  between  the  layers  of  the  triangular  ligament,  and 
will  be  subsequently  seen. 

Central  point  of  the  periniBum,  Between  the  urethra  and  the  rectum  is 
a  white  fibrous  spot,  to  which  this  term  has  been  applied.  It  occupies  the 
middle  line,  half  an  inch  in  front  of  the  anus.  In  it  the  muscles  acting  on 
the  rectum  and  the  urethra  are  united  ;  and  it  serves  as  a  common  point 
of  sup[K>rt  to  the  space. 

The  ERKCTOR  PENIS  (fig.  130,  ■)  is  the  most  extem.al  of  the  three  mus- 
cles, and  is  narrower  at  each  end  tlian  in  the  middle.  It  covers  the  crus 
[H*nis ;  and  its  fibres  arise  from  the  ischial  tuberosity  farther  back  than  the 
attachment  ot'  the  penis,  and  from  the  bone  on  each  side  of  the  crus.  Su- 
perioriy  the  muscle  is  inserted  into  the  inner  and  outer  surfaces  of  the  crus 
l^enis.     It  rests  on  the  root  of  the  penis  and  the  bone. 

Action.  The  muscle  compresses  the  crus  penis  against  the  subjacent 
In^ne,  and  retanls  the  escape  of  the  blood  from  that  organ  by  the  veins :  in 
that  way  it  will  contribute  to  the  continuance  of  distension. 

The  EJAcrLATOR  rRiN\E  muscle  (fig.  130,  ^)  lies  on  the  urethra.  The 
muscles  of  opposite  sides  unite  by  a  median  tendon  along  the  middle  line 
and  in  the  central  point  of  the  perinaeum  (origin).  The  fibres  are  directed 
outwards,  curving  around  the  convexity  of  the  urethra,  and  give  rise  to  a 
thin  muscle,  which  has  the  following  insertion: — The  most  posterior  fibres 
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are  lost  on  the  front  of  the  triangular  ligament.  The  anterior  fibres,  which 
are  the  longest  and  best  marked,  are  inserted  into  the  penis  on  its  outer 
aspect  before  the  erector ;  and,  according  to  Kobelt,'  they  send  a  tendinous 
expansion  over  the  dorsal  vessels  of  the  penis.  Whilst  the  middle  or  in- 
tervening fibres  turn  round  the  urethra,  surrounding  it  for  two  inches,  and 
join  its  fellow  by  a  tendon. 

The  ejaculator  muscle  covers  the  bulb  and  the  urethra  for  three  inches 
in  front  of  the  triangular  ligament.'  If  the  muscle  be  cut  through  on  the 
right  side,  and  turned  off  the  urethra,  the  junction  with  its  fellow  above 
that  tube  will  be  apparent. 

Action.  The  two  halves,  actintj  as  one  muscle,  can  diminish  the  urethra, 
and  eject  forcibly  its  contents.  During  the  flow  of  fluid  in  micturition  the 
fibres  are  relaxed,  but  tlicy  come  into  use  at  the  end  of  the  process,  when 
the  passage  has  to  be  cleared.  The  action  is  involuntary  in  the  emission 
of  the  semen. 

The  TRANSVERSALS  PERiNiEi  (fig.  130,  ^)  is  a  small  thin  muscle,  which 
lies  across  the  perinaeum  op[)Osite  the  base  of  tlie  triangular  ligament. 
^rtWn^from  the  inner  surface  of  the  pubic  arch  near  the  ischial  tulxjrosity, 
It  is  inserted  into  the  central  point  of  the  perinieum  with  the  muscle  of  the 
opposite  side,  and  with  the  sphincter  ani  and  the  ejaculator  urime.  Be- 
hind this  muscle  the  superficial  fascia  bends  down  to  join  the  triangular 
ligament. 

Sometimes  there  is  a  second  small  fleshy  slip,  anterior  to  the  transver- 
salis,  which  has  been  named  transversalis  alter  ;  this  throws  itself  into  the 
ejaculator  muscle. 

Action,  From  the  direction  of  the  fibres  the  muscle  will  draw  back- 
wards the  central  point  of  the  perinseum,  and  help  to  fix  it,  preparatory  to 
the  contraction  of  the  ejaculator. 

The  three  muscles  above  described,  when  separated  from  each  other  by 
the  dissection,  limit  a  triangular  space,  of  which  the  ejaculator  urinse 
forms  the  inner  boundary,  the  erector  penis  the  outer  side,  and  the  trans- 
versalis perinaei  muscle  the  base.  In  the  area  of  this  interval  is  the  trian- 
gular ligament  of  the  urethra,  with  the  superficial  perinaeal  vessels  and 
nerves.  Should  the  knife  enter  the  posterior  part  of  this  space  during  the 
deeper  incisions  in  the  lateral  operation  of  lithotomy,  it  will  divide  the 
transverse  muscle  and  artery,  and  probably  the  8U|)erficial  [Kirinrcal  vessels 
and  nerves. 

Dissection  (fig.  131).  For  the  display  of  the  triangular  ligament,  the 
muscles  and  the  cms  penis,  which  are  sui)erficial  to  it,  are  to  be  detached 
in  the  following  way : — On  the  left  side  the  ejaculator  urinse  is  to  be  re- 
moved completely  from  tlie  front  of  the  ligament,  and  the  erector  muscle 
from  the  cms  of  the  |>enis.  Next,  the  crus  penis  is  to  be  detached  from 
the  bone ;  but  this  must  be  done  with  care  so  as  not  to  cut  the  triangular 
ligament,  nor  to  injure,  near  tlie  pubes,  the  terminal  branches  of  the  pudic 
artery  and  nerve  to  the  penis. 

On  the  riglit  side  the  dissector  should  trace  out  beneath  the  transversalis 

'  Die  Mannlichon  und  Weiblichen  Wollust-Organe,  von  G.  L.  Kobelt,  1844. 
•  •  Some  of  the  deeper  fibres  which  immediately  surround  the  bulb,  have  bi>cn 
described  as  a  separate  stratum  by  Kobelt.  These  are  separated  from  the  super- 
ficial layer  by  thin  areolar  tissue,  and  join  the  corresponding  part  of  the  other 
mascle  by  a  small  tendon  above  the  urethra.  The  name  compressor  hemisphatrium 
hdbi  has  been  proposed  for  it  by  that  anatomist. 
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iting  the  fore  part  of  the  ligiimcnt,  about  one  inch  below  the 
8  pubiA,  18  the  cuniil  of  the  urethni,  F ;  but  the  niarc^in  of  the 
nving  pas!*n«:e  to  thut  tube  is  blendetl  witli  the  tii^ue  of  the  cor- 
posum  urethrae.  About  midway  between  the  preceding  opening 
ymphy^is  pubJA  i:)  the  a|)erture  for  the  dor.-^il  vein  of  the  {)enis ; 
nal  to  this,  near  the  bone  on  euch  side,  the  terminal  parts  of  the 
erj  and  nerve  to  tiie  penis  (b  and  3)  perforate  the  ligament  by 
ipertures. 

en  the  layers  of  the  ligiunent  are  contained  the  membranous  )>art 
sthra,  with  its  muscles,  vessels,  and  glands ;  and  the  bloodvessels 
68  of  the  |>enis. 

(fo».  The  muscles  lM»tween  the  layers  of  the  ligament  will  be 
by  cutting  tiirouvh  witii  caiv,  on  the  \e\\  side,  the  suiterficial 
tear  its  attaciiment  to  tiie  Ixuie,  and  raising  and  turning  inwards 
B  of  membnine.  Hy  a  little  cautious  dissection,  and  the  removal 
rains,  the  following  objects  will  come  into  viaw  with  the  under- 
d  position : — 

between  the  lasers  of  thf.  ligament.  Near  the  base  is  a  narrow 
e  muscle,  ii,  which  is  directed  to  the  bulb  of  the  urethra. 
p,  and  cn)ssing  inwards  from  behind  the  pubic  arch,  is  the  fasci- 
fibres  of  the  constrictor  urethra  muscle,  i,  which  surrounds  the 
oils  part  of  the  urethra.  And  below  the  urethra  are  the  glands 
tsr.  Beneath  the  bone  are  the  pudic  vessels  (a)  and  nerv(s  the 
ving  its  branch  to  the  bulb,  and  the  hitter  being  dee|)er  in  posi- 
1  below  the  pubes  is  the  sub-pubic  ligament.  I)ee[K;r  than  all, 
nt  will  reco;rnixe  the  |K)sterior  layer  of  the  ligam<;nt,  continuous 
recto-vesical  fiiscia,  which  separates  those  parts  from  the  cavity 
I  vis. 

-ES.  The  two  mnsch^  connected  witli  the  membmnous  part  of 
ra  are,  deep  transvtrrse,  and  ccmstrictor  of  the  urethral  passiige. 
EEP  TKAXrtVKKSE  MuscLK  (lig.  lol,  ii)  (clcvator  Urethra  Santo- 
thin  flat  band  on  a  level  with  tlie  base  of  the  triangular  ligament, 
externally  fn)m  the  pubic  arch  of  the  innominate  bone,  and  is 
below  the  tip  of  the  bulb  and  the  membranous  part  of  the  urethra 
ddle  line,  where  it  j<iins  the  muscle  of  the  op|>osite  side,  and  is 
nto  the  centnil  point  of  the  perinseum. 

uscle  conceals  Cow|mt*s  glaTid,  and  is  freipiently  placetl  over  the 
the  bulb.     Tlie  transverse  muscle  is  not  always  se[>arate  from 
ring. 

.  Like  the  superficial  muscle  it  will  fix  the  central  |)oint  of  the 
I. 

OX8TRICTOR  mi's<;le  (tijT.  131,  ')  (coustrictor  isthmi  urethralis) 
the  membranous  {tart  of  the  urethra,  and  consists  of  transverse 
>ve  and  below  that  tube. 

uscle  art'eeg  by  aponeurotic  fibres  from  the  pubic  arch  above  the 
^,  and  from  the  post<*rior  layer  of  the  triangular  ligauK'iit,  but 
hment  is  not  evi(lent  unless  it  has  been  dissected  from  behind. 
!s  puss  inwards,  and  sejiarate  near  tlie  uretlira  into  two  layers 
),  of  which  one  (r)  piisses  over,  the  other  (d)  under  that  canal ; 
ddle  line  they  unite  (sometimes  by  tendon)  with  the  like  {mrts 
iscle  of  the  opposite  si<le. 
f  be  considered  a  single  muscle  extending  across  the  perinaium 
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tlie  offsets  of  tlie  perina'al  nerve  to  the  deep  muscles  and  the  uretliro,  «- ;  ih 
the  vessels  accorojianying  them. 

The  TKIANGLLAK   LIGAMENT  OF  TIIE  DRETHRA  (tig.  131,  ")  (perinaa— =^t 

a|K)neurDBis)  occupies  tlic  anterior  part  of  tlie  pubic  arch,  and  supports  -m^  W 
urethral  connl.     The  ligament  is  triangular  in  tbrm,  with  its  b 
and  it  is  Hboiil  one  inch  and  u  half  in  depth. 

Fig.  131. 


On  each  side  it  is  fixed  to  the  pubic  arch  beneath  the  crua  penis.  Itn 
apex  is  connected  with  the  symphysis  pubis.  Its  base  is  turned  towards 
the  roclum,  and  is  partly  attached  and  partly  tree;  in  the  middle  line  it  is 
connected  with  the  central  point  of  the  perinteum,  whilst  tatendtj  it  is 
s'oped  towards  the  bone,  so  that  it  is  less  deep  at  the  centre  than  at  the 
silk's:  connected  with  the  lower  border  is  a  iMn  fascia  which  covers  the 
surface  of  the  levator  ani  muscle  in  the  ischio-rectal  foeisa.  Superficial  to 
it  are  the  muscles  in  the  anterior  half  of  the  perinteal  Bpiu» ;  and  the  super- 
ficial fftscia  is  united  to  it  near  the  lower  border. 

The  ligament  is  composed  of  two  layers  of  membrane  (anterior  and  pos- 
terior) which  are  united  below.  The  poijterior  layer  is  derived  from  the 
reclo-vesical  farcin.  The  anterior  is  a  separate  membrane,  formed  chiefly 
of  transverse  fibres,  but  it  is  so  thin  as  to  allow  the  vessels  and  the  mus- 
cular fibres  to  be  seen  through  it. 
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Perforating  the  fore  part  of  tli«  ligament,  about  one  inch  below  the 
symphysis  pubis,  is  the  canal  of  the  urethni,  v ;  but  the  mar<;in  of  the 
^r^pening  giving  passage  to  that  tube  is  blended  with  the  tissue  of  the  cor- 
pus spongiosum  urethne.  About  midway  between  the  preceding  opening 
^knd  the  symphysis  pubis  is  the  afwrture  for  the  dorwil  vein  of  tlie  penis ; 
^^ind  external  to  this,  near  the  bone  on  each  side,  the  terminal  parts  of  the 
-quelle  artery  and  nerve  to  the  penis  (b  and  3)  perforate  the  ligament  by 
separate  apertures. 

Between  the  layers  of  the  ligament  are  contained  the  membranous  part 
^>f  the  urethra,  with  its  muscles,  vessels,  and  glands ;  and  the  bloodvessels 
^md  nerves  of  tlie  penis. 

Dissection.  The  muscles  between  the  layers  of  the  ligament  will  be 
xeached  by  cutting  through  with  care,  on  the  left  side,  the  superficial 
stratum  near  its  attachment  to  the  bone,  and  raising  and  turning  inwards 
'that  piece  of  membrane.  By  a  little  cautious  dissection,  and  the  removal 
^f  some  veins,  the  following  objects  will  come  into  view  with  the  under- 
snentioned  position : — 

Parts  between  the  layers  of  the  ligament.     Near  the  base  is  a  narrow 
-transverse   muscle,   ii,  which   is   directed    to   the   bulb   of  the   urethra. 
;JIigher  up,  and  crossing  inwards  from  behind  the  pubic  arch,  is  the  fasci- 
^{//us  of  fibres  of  the  constrictor  urethra  muscle,  i,  which  surrounds  the 
^cseinbranous  part  of  the  urethra.     And  below  the  urethra  are  the  glands 
^yf   Cowper.     Beneath  the  bone  are  tlie  pudic  vessels  (a)  and  nerve,  the 
/^yf-sner  giving  its  branch  to  the  bulb,  and  the  hitter  being  deeper  in  posi- 
tion; and  below  the  pubes  is  the  sub-pubic  ligament.     Deeper  than  all, 
ttm^^  student  will  recognize  the  |K)sterior  layer  of  the  ligament,  continuous 
iri  '^h  the  recto-vesical  fascia,  which  separates  those  parts  from  the  cavity 
ot^     Mhc  pelvis. 

U3CLES.     The  two  muscles  connected  with  the  membranous  part  of 

urethra  are,  deep  transvei*se,  and  constrictor  of  the  urethral  passjige. 

*Tlie  DEEP  TRANSVERSE  MUSCLE  ((ig.  131,  ii)  (clevator  urethra  Santo- 

i)  is  a  thin  flat  band  on  a  level  with  the  base  of  the  triangular  ligament. 

arises  externally  from  the  pubic  arch  of  the  innominate  bone,  and  is 

cted  below  the  tip  of  the  bulb  and  the  membranous  part  of  the  urethra 

the  middle  line,  where  it  joins  the  muscle  of  the  op))osite  side,  and  is 

terted  into  the  central  |>oint  of  the  perina>nm. 

The  muscle  conceals  Cow|)er*s  gland,  and  is  frequently  placed  over  the 
ery  of  the  bulb.     The  transverse  muscle  is  not  always  separate  from 
e  following. 

Action.     Like  the  superficial   muscle  it  will  fix  the  central  )>oint  of  the 
rinaeum. 

The  CONSTRICTOR  MUSCLE  (fig.  131,  ')  (constrictor  isthmi  urethralis) 
closes  the  membranous  part  of  the  urethra,  and  consists  of  transverse 
bres  above  and  below  that  tube. 

The  muscle  arises  by  aponeurotic  fibres  from  the  pubic  arch  above  the 

receding,  and  from  the  i>osterior  layer  of  the  triangular  ligament,  but 

his  attachment  is  not  evident  unless  it  has  been  dissected  from  behind. 

he  fibres  pass  inwards,  and  separate  near  the  uretiira  into  two  layers 

J^tig.  132),  of  which  one  (r)  passes  over,  the  other  (d)  under  that  (ranal ; 

5n  the  middle  line  they  unite  (sometimes  by  tendon)  with  the  like  parts 

^f  tiie  muscle  of  the  opposite  side. 

It  may  be  considered  a  single  muscle  extending  across  the  p(;rinieum 
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the  oiTsets  of  \hc  jierinn^al  nerve  to  tlie  deep  museles  and  tlit!  n 
the  vesselB  accorajianjing  iliem. 

The  TRIANGILAR   LIGAMENT  OF  THE  IBETHBA  (fig.  131,'^ 

aponeuroMs)  occupieB  llie  nnlerior  part  oj'  the  jjubic  arch,  and  W 
urelljral  canal.  The  lignment  in  tn'an^ilar  in  lorni,  with  itft  li 
and  ii  is  about  one  inch  and  n  liall'  in  depth. 

Fig.  131. 


1.  Pnilts  innk. 

1,  I>«p  ptrlBMnLnmii' 


Oil  each  side  il  is  fixed  tv  llie  piihic  areh  beoeaili  t 
apex  is  conneeleil  with  llie  iij'inpliysifl  pubi^. 
tlie  reutitm,  and  is  partly  atlaciied  end  partly  tnti  li 
ccmtieptei!  with  iLe  central  jmint  of  the  [iCi ' 
B'oped  towards  the  Luiie,  so  ihat   it  is  \vm.  d 
sides:  connei:led  willi   the   lower  b 
surfaco  of  thR  Ipvutor  ni 
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Perforating  the  fore  part  of  the  ligament,  about  one  inch  below  the 
symphysis  pubis,  is  the  canal  of  the  urethra,  f  ;  but  the  margin  of  the 
opening  giving  passage  to  that  tube  is  blended  with  the  tissue  of  the  cor- 
pus spongiosum  urethrae.  About  midway  between  the  preceding  opening 
and  the  symphysis  pubis  is  the  ajHirture  for  the  dorsal  vein  of  the  penis ; 
and  external  to  this,  near  the  bone  on  each  side,  the  terminal  parts  of  the 
pudic  artery  and  nerve  to  the  penis  (6  and  3)  perforate  the  ligament  by 
separate  apertures. 

Between  the  layers  of  the  ligament  are  contained  the  membranous  part 
of  the  urethra,  with  its  muscles,  vessels,  and  glands ;  and  the  bloodvessels 
and  nerves  of  the  penis. 

Dissection.  The  muscles  between  the  layers  of  the  ligament  will  be 
reached  by  cutting  through  with  caiv,  on  the  left  side,  the  superficial 
stratum  near  its  attachment  to  the  bone,  and  raising  an<l  turning  inwards 
that  piece  of  membrane.  By  a  little  cautious  dissection,  and  the  removal 
of  some  veins,  the  following  objects  will  come  into  view  with  the  under- 
mentioned position : — 

Parts  between  the  layers  of  the  ligament.  Near  the  base  is  a  narrow 
transverse  muscle,  ii,  which  is  directed  to  the  bulb  of  the  urethra. 
Higher  up,  and  crossing  inwards  from  behind  the  pubic  arch,  is  the  fasci- 
culus of  fibres  of  the  constrictor  urethra  muscle,  i,  which  surrounds  the 
membranous  part  of  the  urethra.  And  below  the  urethra  are  the  glands 
of  Cowper.  Beneath  the  bone  are  the  pudic  vessels  fa)  and  nerve,  the 
former  giving  its  branch  to  the  bulb,  and  the  latter  being  deeper  in  posi- 
tion ;  and  below  the  pubes  is  the  sub-pubic  ligament.  Deeper  than  all, 
the  student  will  recognize  the  posterior  layer  of  the  ligament,  continuous 
with  the  recto-vesicai  fascia,  which  separates  those  parts  from  the  cavity 
of  the  pelvis. 

Muscles.  The  two  muscles  connected  with  the  membranous  part  of 
the  urethra  are,  deep  transverae,  and  constrictor  of  the  urethral  passage. 

The  DEBP  TRANSVERSE  MUSCLE  (fig.  131,  h)  (clcvator  urethra  Santo- 
rini)  is  a  thin  fiat  band  on  a  level  with  the  base  of  the  triangular  ligament. 
It  arises  externally  from  the  pubic  arch  of  the  innominate  bone,  and  is 
directed  below  the  tip  of  the  bulb  and  the  membranous  part  of  the  urethra 
to  the  middle  line,  where  it  joins  the  muscle  of  the  op[)osite  side,  and  is 
inserted  into  the  central  point  of  the  perinieum. 

The  muscle  conceals  Cow{)er*8  gland,  and  is  frequently  placed  over  the 
artery  of  the  bulb.  The  transverse  muscle  is  not  always  se[)arate  from 
the  following. 

Action.  Like  the  superficial  muscle  it  will  ^x  the  central  point  of  the 
perinieum. 

The  CONSTRICTOR  MUSCLE  (d^.  131,  ^)  (constrictor  isthmi  urethralis) 
incloses  the  membranous  part  of  the  urethra,  and  consists  of  transverse 
fibres  above  and  below  that  tube. 

The  muscle  arises  by  aponeurotic  fibres  from  the  pubic  arch  above  the 
preceding,  and  from  the  posterior  layer  of  the  triangular  ligament,  but 
this  attachment  is  not  evident  unless  it  has  been  dissected  from  behind. 
The  fibres  pass  inwards,  and  separate  near  the  urethra  into  two  layers 
(fig.  132),  of  which  one  (c)  passes  over,  the  other  (d)  under  that  <;anal ; 
in  the  middle  line  they  unite  (sometimes  by  tendon)  with  the  like  })arts 
of  the  muscle  of  the  opposite  side. 

It  may  be  considered  a  single  muscle  extending  across  the  perina^um 
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from  one  Uti'ral  atUcliment  lo  ilie  oClie 
tliB  sphinL-Ier  tini  enuiHfs  ilid  recium. 

Action.     The  aiuscles  of  botli  sides  act 

iabiiig  the  membranoits  purt  of  th<!  iirethn 

the  lube. 


and  inclosing  llic  iirothn 


of  small  vesicles,  which 
Connected  with  each  i 
perforates  obliquely  llie 
o]icns  into  the  urethrnl  c 
ligament.  Its  Rperture  i 
the  Willi  of  the  duel  are 
lined  by  a  columnar  epilheliu 


a  single  spliincier  in  dimin- 

and  ejecting  the  cont*ni»  o( 

Like  tlie  ejWululor.  lliey  am 

relaxed  whilst  the  urine  is  passiug,  iMt 

the  two  conlnict  forcibly  in  exptdling 

the  last  of  thnt  fluid. 

Involuntary  cirevlar  fihrtt  within 
the  constrictor  muscle  fltirrouncj  thfi 
urethra  from  the  bulb  in  the  prosiHte, 
and  form  a  layer  about  a'alli  of  nn  inch 
thick  ;  they  are  not  Used  l«  bone,  and 
ore  continiiouti  behind  with  tlie  circular 
fibres  of  the  proslale.  This  layer  is  % 
|iortioD  of  the  Iwge  involuntary  tnuacle, 
of  wliich  the  proitlHte  b  uliief  part, 
surrounding     the     beginning     of      itio 

Action,     This  involuntary  layer  fo- 
forwards  the  urine  and 


rTu»k         ''"'■^  glandi  of  Cowper  will  be  found 

Bi  tHi     by  cutting  through  the  transverse  mus- 

)  cle.     They  are  situate  below  the  mem- 

s  of  iba     branous    part   of  the  urethra,  one  on 

each  side  of  the  middle  line,  and  close 

Ijchind  the  bulb.     Each  gland  is  about 

the  size  of  a  pea,  and  is  made    up  of 

lobules;  and  tlie  lobules  are  coiupoMd 

■e  lined  by  flattened  epithelium. 

a  minute  duct,  nearly  an  inch  in  length,  which 

ffall  of  the  urethra  (corpus  spongiosum),  and 

lal  about  half  an  inch  in  front  of  tho  triangular 

the  ordinary  state  dues  not  admit  a  bristle.     In 

unstrialed  muwular  fibres;  and  the   interior  i« 


The 


e  of  tlie  secretion  of  the  gland 
to  escape  detection,  and  lliey 


These  bodies  are  sometimes  so  small  « 
appear  W  decrease  in  bim  with  advancing 

Direction.  The  student  may  complete  ihe  examination  of  the  perinieum 
by  tracing  out  the  pudic  vessels  and  nerve,  and  their  remaining  branches. 
From  the  point  of  its  division  beneutlt  the  crus  into  two  brandies  (dorsal 
of  the  penis,  and  cavernous),  the  artery  is  to  be  followed  backwards,  along 
the  pubic  arch  of  the  letl  side.  The  pudic  nerve  will  be  by  the  side  od". 
but  deeper  than  the  artery. 

Funic  Aktbrt  (a).  The. posterior  half  of  this  artery  has  been  alreaily 
dissected  (p.  390).  In  the  anterior  half  of  the  perinteum  it  ascends  be- 
tween the  layers  of  the  Iriangular  ligament,  and  along  the  pubiu  arch 
nearly  to  tlie  pubes ;    there  it  periumies  the  BU[>erlicial  jiart  of  the  liga- 
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ment,  and  divides  into  the  arteries  of  the  cavernous  structure  and  dorsum 
of  the  |)enis.  In  this  course  it  is  placed  beneath  the  constrictor  urethrse, 
and  is  accompanied  by  venae  comites  and  the  pudic  nerve.  Its  offsets  are 
subjoined : — 

a.  The  artery  of  the  bulb  of  the  urethra  is  a  branch  of  considerable 
size,  and  arises  near  the  base  of  the  triangular  ligament.  Passing  almost 
transversely  inwards  between  the  layers  of  that  ligament,  about  half  an 
inch  from  the  base,  the  artery  re^iches  the  back  of  the  bulb,  and  enters  the 
spongy  structure.  Near  the  urethra  it  furnishes  a  small  branch  to  Cow- 
pep's  gland. 

The  distance  of  this  branch  from  the  base  of  the  ligament  will  be  in- 
fluenced by  its  origin  near  the  front  or  back  of  the  i)erin{eal  space.  If  the 
vessel  arises  farther  behind  than  usual,  it  may  be  altogether  below  the 
ligament,  and  may  cross  the  front  of  the  ischio-rectal  fossa,  so  as  to  be 
liable  to  be  cut  in  the  oi)emtion  of  lithotomy. 

b.  Deep  mvscttfar  branches  (d).  As  the  artery  is  about  to  enter  between 
the  layers  of  the  triangular  ligament  it  furnishes  one  or  more  branches  to 
the  levator  ani  and  sphincter,  and  fine  twigs  through  the  ligament  to  the 
constrictor  and  the  urethra. 

c.  The  artery  of  the  cavernous  structure  of  the  petit s  (c)  (art.  cor|X)ris 
cavernosi)  is  one  of  the  terminal  branches  of  the  pudic.  At  first  this  small 
vessel  lies  between  the  crus  penis  and  the  bone,  but  it  soon  enters  the  crus, 
and  ramifies  in  the  cavernous  structure  of  the  penis. 

d.  The  dorsal  artery  of  the  penis  (h)  is  in  direction  and  size  the  con- 
tinuation of  the  pudic ;  it  runs  upwards  between  the  crus  and  the  bone, 
and  reaches  the  dorsum  of  the  penis  by  passing  through  the  suspensory 
ligament.  Its  distribution  with  the  accompanying  nerve  is  noticed  at  page 
408.     It  is  much  smaller  in  the  female  than  in  the  male. 

Accessory  pudic  artery.  In  some  cases  the  pudic  artery  is  not  large 
enough. to  supply  the  branches  above  described  to  the  penis  and  the  ure- 
thra. One  or  more  ofiscts  will  be  then  contributed  by  an  accessory  vessel, 
which  leaves  the  pelvis  in  front  by  piercing  the  triangular  ligament.  The 
source  of  this  accessory  artery  is  the  internal  iliac. 

The  pudic  veins,  two  in  number,  have  the  same  connections  as  the 
artery ;  they  receive  similar  branches,  except  that  the  dorsal  vein  of  the 
penis  does  not  join  them. 

The  PUDIC  NERVE  has  been  examined  in  the  ischio-rectal  fossa  (p.  301). 
In  the  anterior  half  of  the  perina^um  it  is  much  diminished  in  size,  in  con- 
sequence of  the  emission  of  the  large  {)erinfleal  bninch,  and  courses  with 
the  artery  between  the  layers  of  the  triangular  ligament ;  near  the  pubes 
it  pierces  the  ligament  (fig.  131, '),  and  is  continued  to  the  dorsum  of  the 
penis  with  the  dorsal  branch  of  tlie  pudic  artery ;  its  termination  is  de- 
scribed at  page  408.  The  deep  muscles  and  the  corpus  spongiosum  are 
supplied  by  the  following  branch. 

Perin€eal  branch  (p.  391).  Arising  in  the  ischio-rectal  fossa  it  supplies 
superficial  nerves,  and  ends  near  the  base  of  the  triangular  ligament  in 
deep  muscular  offsets:  some  of  these  (fig.  131,  ')  pass  beneath  the  trans- 
yersalis,  and  piercing  the  triangular  ligament,  supply  the  muscles  within 
it.  A  long  slender  branch,  nerve  of  the  bulb^  is  distributed  like  the  artery 
to  the  spongy  structure  investing  the  urethra :  its  filaments  reach  some 
way  on  the  surface  before  disap[)earing  in  the  corpus  spongiosum  ui^ethne. 

Parts  cut  in  the  lateral  operation  of  lithotomy.  This  o{)eration  for  stone 
in  the  bladder  may  be  divided  into  three  stages,  viz.,  cutting  down  to  the 
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urethra,  opening  the  canal,  and  slitting  that  tube  and  the  neck  of  the 
bladder.  In  the  external  incisions  the  knife  is  entered  in  the  middle 
line  of  the  perina^uni,  half  an  inch  in  front  of  the  anus,  and  is  drawn  hack- 
wards  on  tiie  left  side  as  far  as  midwaj  between  the  ischial  tuberosity  and 
the  anus.  The  skin  and  superficial  fascia,  and  the  inferior  hemorrhoidal 
vessels  and  nerve  lyin^:  across  the  ischio-rectal  fossa,  will  be  cut  in  thL) 
first  stage  of  the  operation  ;  and  tlie  transverse  perinspal  muscle  and  artery, 
and,  possibly,  the  superficial  perinaeal  vessels  and  nerves,  may  be  divided, 
if  the  first  incision  is  be«:un  farther  forwards. 

In  the  subsequent  attempt  to  reach  the  staff,  when  the  knife  is  intro- 
duced into  the  anterior  part  of  the  wound,  the  lower  [>art  of  the  triangular 
ligament,  the  deep  transverse  urethral  muscle,  and  the  foro  part  of  the 
levator  ani  will  be  divided ;  and  when  the  knife  is  placed  within  the  groove 
of  the  staflT,  the  membranous  part  of  the  urethra  will  be  cut,  with  the 
muscular  fibre  about  it. 

Lastly,  as  the  knife  is  pushed  along  the  staff  into  the  bladder,  it  incises 
in  its  progress  the  membranous  portion  of  the  urethra,  part  of  the  prostate 
with  large  veins  around  it,  and  the  neck  of  the  bladder.  When  the  last 
two  parts  are  being  cut,  the  handle  of  the  knife  is  to  be  raised,  and  the  blade 
depressed ;  and  the  incision  is  to  be  made  downwards  and  outwards  in  the 
direction  of  a  line  from  the  urethra  through  the  left  lateral  lobe  of  the 
prostate,  above  the  level  of  the  ejaculatory  duct. 

Parts  to  be  avoided.  In  the  drst  incisions  in  the  ischio-rectal  fossa, 
the  rectum  may  be  cut  if  the  knife  is  turned  inwards  across  the  intestine, 
instead  of  being  kept  parallel  with  it ;  and  if  the  gut  is  not  kept  out  of  the 
way  with  the  fore  finger  of  the  left  hand.  The  pudic  vessels  on  the  outer 
wall  of  the  ischio-rectal  fossa  can  be  wounded  near  the  anterior  part  of  the 
hollow,  where  they  approach  the  margin  of  the  triangular  ligament ;  but,  pod- 
teriorly,  they  are  securely  lodged  inside  the  projection  of  the  tuber  ischii. 

Whilst  making  the  deeper  incisions  to  reach  the  staff,  the  artery  of  the 
bulb  lies  immediately  in  front  of  the  knife,  and  will  be  wounded  if  the  in- 
cisions are  made  too  far  forwards;  but  the  vessel  must  almost  necessarily 
be  cut,  when  it  arises  farther  back  than  usual,  and  crosses  the  front  of  the 
ischio-rectal  fossa  in  its  course  to  the  bulb  of  the  urethra. 

In  the  last  stage  ot  the  operation  the  neck  of  the  bladder  should  not  be 
cut  to  a  greater  extent  than  is  necessary  for  the  extraction  of  the  stone, 
lest  the  recto-vesical  fascia  separating  the  perinoium  from  the  pelvis  should 
be  divided,  and  the  abdominal  cavity  opened.  Too  large  an  incision 
through  the  prostate  may  wound  also  an  unusual  accessory  pudic  artery 
on  tiie  side  of  that  body. 

Directions.  When  the  dissection  of  the  perinaeum  is  completed,  the 
flaf)S  of  skin  are  to  be  fastened  together,  after  salt  has  been  used,  and  the 
limbs  are  to  be  put  down  for  the  examination  of  the  abdomen. 


Section  II. 

PERINEUM  OF  THE  FEMALE. 


The  perina3um  in  the  female  differs  from  that  in  the  male  more  in  the 
external  form  than  the  internal  anatomy.  On  the  surface  it  has  special 
parts  distinguishing  it,  viz.,  the  aperture  of  the  vagina,  and  the  opening  of 
the  vulva  with  the  labia. 
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SHrfaee-markiHg.  In  the  middln  line,  there  are  the  two  apertures  of 
lie  aoua  and  vulva,  whici)  nre  separated  fr»m  one  another  by  an  interval 
f  about  an  inch.  The  unua  is  situate  rnther  further  back  than  in  ttie 
Dale.  And  the  vulva  with  the  labia  nuyora  on  the  sides  is  placed  in  the 
ituation  of  the  scrotum  of  the  other  sex. 

Within  the  vulva  at  the  upper  pari,  is  the  clitoris,  and  two  small  mem- 
iraDous  folds,  labia  minora,  extend  downwanls  from  it.  Belon  the  clitoris 
«  the  small  ajxtrture  of  the  urethra  ;  and  still  tower  down  is  the  vagina, 
rhoee  opening  is  sometimes  part]}'  closed  by  a  thin  piece  of  membrane, 
he  hymen. 

Dtep  boundariet.  The  deep  boundaries  of  the  perina'um  are  alike  in 
toth  aexea;  but  in  the  female  the  outlet  of  the  pelvis  is  lui^er  than  in  the 


Fig.  133. 


Ditieclion.     The  sleps  of  the  di 
wxes,  and  the  same  dcscripl' 
*emale  perineum. 

Firat,  the  dissection  of  the  ischio-rectal  fossa 
26 


will  serve,  genendly,  for  tlie  male  anri 
to  be  made.     Atior- 
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anil  nerves  of  the  posleriol"  httlf  of  itic  pcrfi 
(See  tiuscrj^tioii  of  tlie  male  [wrinieuiiii  | 


wurds  tijp  nittscli'i 
Bpace  are  lo  be  vi 
10  892.) 

NksI  the  skin  18  10  be  lakeii  from  the  inierior  half  of  llii*  i>pri] 

fipnpe.  oa  in  the  male;  and  [lie  tmnsveree  iiici&ion  in  front  is  fo  be     

at  ttit^  anterior  ))ari  of  the  lulviu  The  nitHcbmenls  of  the  su|ierfi>.-iu]  fM^dft 
arc  tlien  lo  be  looked  to,  and  the  cutaneous  vessels  and  nerves  ore  to  be 
traced  beneath  it  (p.  392  to  394). 

Snptrfieial  fatria.     The  description  of  this  fnscin  in  lh«   nmli-  will 
serve  for  the  like  part  in  the  feniale,  with  these  moditicutious i  that  in  tliu 
female  it  is  interrnpted  in  the  middle  line,  and  is  of  lew  extent,  in  conse- 
quence of  the  ap(-rture  of  the  vulva;  and  that  it  is  continued  forwi 
through  the  labia  miijorn  (the  repnaeuUtive  of  llie  scrotum)  lo  the 
(;iiinal  region. 

Fig.  134. 


Tri.ngnUr  llginnDl. 
liehlo-pcriiiKl  llgimaat. 


Dinteetion.     The  labia  and  the  superficial  fascia  are  to  be 
follow  the  sphincter  muscle  urouml  the  opening  of  the  vagina.     Two 
muscles  are  exposed  at  the  suime  lime,  viz.,  the  erector  cl; 
pubic  arch,  and  the  transversalis  periuiei  pa*8ing  aeroNG  tht 
the  centml  point, 

The  SPIIINCTEK  VAGIN.E  IS  an  orbicular  muRcle  around  the  orifice  of 
the  vagiiin,  and  eorre^ponda  with  the  ejaculalor  nrioa:  in  the  mule.     Pos- 
teriorly it  is  atliiched  to  the  central  point  of  (he  perinutuin,  where  it  mixe« 
and  transversnlis  muscles ;  and  its  fibrea  art)  dirvctfd 


irly  it  is  « 

iC.pi,f, 


Mfi 
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forwards  on  each  side  of  the  vagina,  to  be  inserted  into  the  body  of  the 
clitoris,  and  front  of  the  triangular  ligament. 

Action,  Like  the  other  orbicular  muscles  the  sphincter  diminishes 
that  part  of  the  vagina  which  it  encircles;  and  it  assists  in  fixing  the  cen- 
tral point  of  the  perinseum. 

The  ERECTOR  CLiTORiDis  rcscmbles  the  erector  of  the  penis  in  the 
male,  though  it  is  much  smaller  (p.  394). 

The  TRANS  VERS  ALis  Is  similar  to  the  muscle  of  the  same  name  in  the 
male.  The  one  description  will  sufBce  for  those  muscles  in  both  sexes 
(p.  395). 

Dissection.  To  see  the  triangular  ligament  of  the  urethra,  the  erector 
and  the  cms  clitoridis  are  to  be  detached  from  the  bone,  and  the  outer 
fibres  of  the  sphincter  vaginie  are  to  be  removed. 

The  triangular  ligament  transmits  the  urethra,  but  is  not  quite  so 
strongly  marked  as  in  the  male  (p.  39G) ;  its  extent  is  partly  interrupted 
behind  by  the  large  aperture  of  the  vagina. 

Dissection.  By  cutting  through  the  superficial  layer  of  the  ligament  in 
the  same  way  as  in  the  male  (p.  397),  the  deep  muscles,  with  tlie  pudic 
vessels  and  nerve  and  their  branches,  will  be  arrived  at. 

The  DEEP  TRANSVERSE  MUSCLE  (dcpressor  urethra?,  Santorini)  has  the 
frame  origin  externally  as  in  the  male  (p.  397);  and  it  meets  its  fellow  at 
the  middle  line,  like  the  muscle  answering  to  it  in  the  other  sex.  Santo- 
lini  des4;ribed  the  muscle  as  passing  over,  instead  of  below  the  urethra ; 
lence  the  name  given  to  it  by  its  discoverer. 

The  CONSTRICTOR  MUSCLE  of  the  urethra  resembles  that  of  the  male  in 
its  origin  from  the  pubes,  and  its  disposition  around  the  urethra  (p.  397). 
Within  it  is  a  circular  layer  of  involuntary  fibres,  as  in  the  other  sex. 

The  description  of  the  pudic  artery  (p.  398)  will  serve  for  both  sexes, 
except  that  the  branch  in  the  female,  which  is  the  representative  of  the 
nrtery  of  the  bulb  in  the  male,  is  furnished  to  the  vagina  The  terminal 
branches  are  much  smaller  in  the  female. 

The/>Mrf/c  nerve  has  the  same  peculiarity  as  the  artery  with  respcQt  to 
the  branch  to  the  vagina,  and  the  smaller  size  of  the  terminal  part  of  the 
nerve  on  the  clitoris. 
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CHAPTER  YIII. 

DISSECTION  OF  THE  ABDOMEN. 


Section  I. 

WALL  OF  THE  ABDOMEN. 

The  examination  of  the  abdomen  is  to  proceed  as  far  as  the  end  of 
Section  III.  before  tlie  body  is  turned  for  the  dissection  of  tlie  Back. 

Position.  The  body  will  be  sufficiently  raised  by  blocks  beneath  tbe 
thorax  and  head  for  the  dissection  of  the  upper  limbs  and  neck,  but  tJie 
dissector  should  see  that  the  chest  is  higher  than  the  pelvis.  If  the  ab- 
domen is  Haccid,  let  it  be  inflated  by  an  aperture  through  the  umbilicaSf 
but  if  it  is  firm,  proceed  with  the  dissection  without  blowing  it  up. 

Surface-marking.  On  its  anterior  aspect  the  abdomen  is  for  the  mort 
part  convex,  es}K*cially  in  fat  bodies  ;  but  on  the  sides,  between  the  ribs 
and  the  crista  ilii,  the  surface  is  somewhat  depressed.  Along  the  middle 
line  is  a  slight  groove  over  the  linea  alba,  which  presents  about  its  centre 
the  hollow  of  the  umbilicus.  Inferiorly  the  groove  ceases  a  little  above 
the  pelvis  in  the  prominence  of  the  pubes ;  and  su{>eriorly  it  subsidei 
below  the  ensiform  cartilage  in  a  hollow  named  the  epigastric  fossa.  On 
each  side  of  the  middle  line  is  the  projection  of  the  rectus  muscle,  tod 
this  is  intersected  in  adult  well-formed  bodies  by  two  or  three  transverse 
lines 

Underneath  the  eminence  of  the  pul>es  the  student  will  be  able  to  recog- 
nize with  his  finger  the  symphysis  pubis,  and  to  trace  outwards  from  it 
the  osseous  pubic  crest  which  leads  to  the  pubic  spinous  process.  Rather 
above  and  to  the  outside  of  the  pubes,  the  opening  of  the  external  alidoini- 
nol  ring  may  be  felt ;  and  the  prominence  of  the  spermatic  cord  descend- 
ing through  it  to  the  testicle  may  l>e  detected.  The  internal  abdominal 
ring  is  still  to  the  outer  side,  though  it  cannot  be  recognized  on  the  sur- 
face^ with  the  flnger ;  but  its  position  may  be  ascertained  by  taking  a  point 
midway  between  the  symphysis  pubis  and  the  crest  of  the  innominate 
bono,  and  a  little  alwve  Poupart's  ligament. 

If  the  finger  is  carried  upwards  and  outwards  between  the  abdomen 
and  the  thigh,  it  will  detect  the  firm  band  of  Poupart*s  ligament,  and 
sometimes  one  or  two  inguinal  glands. 

Diisection.  The  requisite  incisions  for  raising  the  skin  from  the  sidei 
and  front  of  the  In^lly  are  the  following  :  One  cut  is  to  extend  outwards 
over  the  side  of  the  chest  from  the  ensiform  cartilage  to  about  midwaj 
between  the  stenuim  and  the  spine.  A  second  incision  is  to  be  begun  in 
the  middle  line  midway  between  the  umbilicus  and  the  pubes,  and  to  be 
carried  outwards  to  the  iliac  crest,  and  along  the  crest  till  it  ends  oppoeite 
the  first  cut.     Lastly,  the  hinder  extremities  of  the  two  incisions  are  to 
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be  connected  along  the  side  of  the  chest  and  the  belly.  The  piece  of  skin 
thus  marked  out  is  to  be  raised  towards  the  middle  line,  but  is  not  to  be 
taken  away ;  and  the  cutaneous  vessels  and  nerves  are  to  be  sought  in  the 
fat  at  the  side  and  middle  line  of  the  abdomen. 

Along  the  side  of  the  abdomen  look  for  the  lateral  cutaneous  nerves, 
five  or  six  in  number,  which  issue  in  a  line  with  the  corresponding  nerves 
of  the  thorax.  At  first  they  lie  beneath  the  fat,  and  divide  into  two  :  one 
offset  is  to  be  traced  forwards,  and  the  other  backwards,  with  small  cuta- 
neous arteries.  On  the  iliac  crest,  near  the  front,  is  a  large  branch  from 
the  last  dorsal  nerve  ;  and  usually  farther  back  on  the  crest,  and  deeper, 
is  a  small  branch  of  the  iliohyjiogastric  nerve.  Near  the  middle  line  the 
small  anterior  cutaneous  nerves  will  be  recognized  with  small  arteries; 
these  are  uncertain  in  number  and  size,  and  are  to  followed  outwards  in 
the  integuments. 

The  piece  of  skin  covering  the  lower  part  of  the  abdomen  or  the  groin 
is  next  to  be  thrown  downwards,  on  both  sides,  by  an  incision  along  the 
middle  line  to  the  root  of  the  penis.  After  its  reflection  th«  cutaneous 
vessels  and  nerves  are  to  be  dissected  on  the  right  side,  and  the  supcrfi- 
cial  fascia  on  the  left. 

To  make  the  necessary  dissection  on  the  right  side,  all  the  fascia  super- 
ficial to  the  vessels  is  to  be  raised  in  the  same  manner  as  the  piece  of  skin. 
The  vessels  which  will  then  appear  are  the  superficial  pudic  internally, 
the  superficial  epigastric  in  tlie  centre,  and  an  offset  of  the  superficial 
circumflex  iliac  artery  externally.  Some  inguinal  glands  lie  along  the 
line  of  the  reflected  fascia.  Two  cutaneous  nerves  are  to  be  sought :  one, 
the  ilio-inguinal,  comes  through  the  abdominal  ring,  and  descends  to  the 
thigh  and  scrotum  ;  the  other,  ilio-hyi>ogastric,  appears  in  the  superflcial 
fascia  above,  and  rather  outside  the  abdominal  ring. 

In  the  examination  of  the  fatty  layer  on  the  left  side  two  strata  are  to 
be  made  out,  one  over  and  one  beneath  the  vessels.  The  layer  that  is 
puperGcial  to  the  vessels  is  to  be  reflected  by  means  of  a  transverse  cut 
from  the  front  of  the  iliac  crest,  about  two  inches  above  Poupart's  liga- 
ment ;  and  by  a  vertical  one  near  the  middle  line  to  the  pubes.  The  sub- 
jacent vessels  mark  the  depth  of  this  layer ;  and  when  these  are  reached, 
a  flap  of  the  fascia,  like  that  of  the  skin,  is  to  be  thrown  towards  the 
thigh.  To  deflne  the  thinner  under  stnitum,  cut  it  across  in  the  same 
manner  as  the  other  layer,  and  detach  it  with  the  vessels  from  the  tendon 
of  the  external  oblique  muscle.  This  stratum,  like  the  preceding,  is  to 
be  traced  around  the  cord  to  the  scrotum  ;  and  as  the  student  follows  it 
downwards,  he  will  find  it  connected  with  Poupart's  ligament,  and  blended 
witli  the  fascia  lata  close  below  tiuit  structure. 

The  subcutaneous  fat,  or  the  superficial  fascia^  is  a  single  layer  over 
the  greater  part  of  the  abdomen  ;  but  in  the  groin  it  is  divided  into  a  sub- 
cutaneous and  a  deeper  stratum  by  the  vessels  and  the  glands. 

The  subcutaneous  layer  conUiins  fat,  and  varies  therefore  in  appear- 
ance and  thickness  in  different  bodies ;  for  it  is  sometimes  divisible  into 
strata,  whilst  at  others  it  is  very  thin,  and  somewhat  membranous  near 
the  thigh.  It  is  continuous  with  the  fatty  covering  of  the  thigh  and  ab- 
domen ;  and  when  traced  to  the  limb,  it  is  separated  from  Poupart's  liga- 
ment beneath  by  the  superficial  vessels  and  glands.  Internally  it  is  con- 
tinued to  the  penis  and  scrotum,  where  it  changes  its  adipose  tissue  for 
involuntary  muscular  fibre  ;  and  after  investing  the  testicle,  it  is  prolonged 
to  the  perina3um. 
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The  deeper  layer  (aponeurosis  of  (he  fascia  lata,  Scarpa)  is  thinnei*  an< 
more  membranous  than  tlie  other,  and  is  closely  united  to  the  tendon  olfr 
the  external  oblicfue  by  fibrous  bands,  especially  towards  the  linea  alha.^ 
Like  the  subcutaneous  part,  this  hiyer  is  continued  upwards  on  the  alxlo — «=^^ 
men,  and  inwards  to  the  penis  and  the  scrotum  :  here  it  becomes  verH^-x'«< 
thin,  and  reaches  the  perinseum,  where  it  has  attachments  to  the  subjacent* 
parts,  as  before  specified  (p.  393).  Towanls  the  limb,  it  ends  a  little  be- 
low Poupart's  ligament  in  the  fascia  lata  across  the  front  of  the  tliigh  ; 
it  passes  over  the  ligament  it  is  closely  joined  to  that  band  by  tibrou: 
tissue. 

Urine  effused  in  the  perineum  from  rupture  of  the  urethra  will 
directed  through  the  scrotum  and  along  the  sjtermatic  cord  to  the  Hbdc:^.f^^j 
men  (p.  393).  From  the  arrangement  of  the  deeper  layer  of  the  fasciir— ^„^ 
across  the  thigh,  it  is  evident  that  the  fluid  cannot  pass  down  the  limP* 
though  its  i)rogress  over  the  front  of  the  abdomen  is  uninterrupted. 

In  the  female  the  fatty  layer  of  the  groin  is  separable  into  two  layer,^  .^^ 
and  the  disposition  of  eiich  is  nearly  the  same  as  in  the  male  ;  but  t^  ^^^hii 
part  that  is  continued  to  the  scrotum  in  the  one  sex  enters  the  labium  y 

the  other.     In  the  female  the  round  ligament  of  the  uterus  is  lost  in  it.      ..^ 

Cutaneous  Nerves.     The  nerves  in  the  teguments  are  derived  fri 
the  trunks  of  the  lower  intercostal  nerves  ;  thus  the  cutaneous  branchi 
along  the  side  of  the  belly,  are  offsets  from  five  or  six  of  those  nervi 
and  the  cutaneous  branches,  along  the  front,  are  the  terminal  parts  of 
same  trunks.     Two  other  cutaneous  offsets  from  the  lumbar  plexus,  v 
ilio-hypogastric  and  ilio-inguinal,  api)ear  at  the  lower  part  of  the 
domen. 

The  htteral  cutaneous  nerves  of  the  abdomen  emerge  between  the  d  5^*. 
tations  of  the  external  oblique  muscle,  in  a  line  with  the  same  set  of  ner-^e» 
on  the  tlionix  ;  und  the  lowest  are  the  most  posterior.     As  soon  as  t  fjey 
reach  the  surface  they  divide,  with  the  exception  of  the  last,  into  an    ao, 
terior  and  a  posterior  branch  : — 

The  posterior  branches  are  small  in  size,  and  are  directed  back  to  the 
intoffuments  over  the  latissimus  dorsi  muscle. 

The  anterior  branches  are  continued  nearly  to  the  edge  of  the  rectw 
muscle,  and  in  increasing  in  size  from  above  down,  supply  the  integu- 
ments on  the  side  of  the  belly  ;  they  furnish  offsets  to  the  digitatioDS  of 
the  external  oblique  muscle. 

The  lateral  cutaneous  branch  of  the  last  dorsal  nerve  is  larger  tb«n 
the  rest,  and  do<*s  not  divide  like  the  others.  After  piercing  the  fibres  of 
the  external  oblique  muscle,  it  is  directed  over  the  iliac  crest  to  the  sur- 
face of  the  gluteal  region. 

The  anterior  cutaneous  nerves  of  the  abdomen  pierce  the  sheath  of  the 
rectus :  in  the  integuments  they  bend  outwards  towards  the  lateral  cul»- 
neons  nerves.  Tiie  number,  and  the  situation  of  these  small  nerves,  are 
very  uncertain. 

The  ilio-hypogastric  nerve  is  distributed  by  two  pieces :  one  passes 
over  the  crista  ilii  (iliac  branch),  the  other  ramifies  on  the  lower  part  of 
the  abdomen  (hy|>ogastric  branch): — 

The  iliac  branch  lies  close  to  the  crest  of  the  hip  bone  near  the  last 
dorsal  nerve,  and  enters  the  teguments  of  the  gluteal  region. 

The  hypogastric  branch  pierces  the  a|)oneuro.sis  of  the  external  oblique 
muscle  above  the  abdominal  ring,  and  is  distributed,  as  the  name  ex- 
presses, to  the  lower  part  of  the  abdomen. 
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The  ilio'inguinal  nert^e  becomes  cutaneous  through  the  external  abdo- 
minal ring,  and  descends  to  the  teguments  of  the  scrotum,  and  up))er  and 
ioner  parts  of  the  thigh. 

Cutaneous  Vessels.  Cutaneous  vessels  run  with  both  sets  of  nerves 
00  the  abdomen :  with  the  lateral  cutaneous  nerves  are  branches  from  the 
intercostal  arteries ;  and  with  the  anterior  cutaneous  are  offsets  from  tiie 
interc€»stal,  internal  mammary,  and  epigastric  vessels.  In  the  groin  are 
three  small  superficial  branches  of  tlie  femoral  artery,  viz.,  pudic,  epigas- 
tric, and  circumflex  iliac. 

The  lateral  cutaneous  arteries  have  the  same  distribution  as  the  nerves 
they  accompany.  The  anterior  or  chief  offsets  are  directed  towards  the 
front  ot  the  abdomen,  and  end  about  the  outer  edge  of  the  rectus  muscle. 

The  anterior  cutaneous  vessels  are  irregular  in  number  and  in  position, 
like   the  nerves.     After  piercing  the  sheath  of  the  rectus,  thej  run  out- 
ards  with  the  nerves  towards  the  other  set  of  branches. 

Branches  of  thefemorcd  artery.     Three  cutaneous  offsets  ascend  from 
thigh  between  the  layers  of  the  subcutaneous  fat,  and  ramify  in  the 
sitegument«  of  the  genital  organs  and  lower  part  of  the  abdomen.     The 
r  portion  of  these  vessels  appears  in  the  dissection  of  the  thigh. 

The  external  pudic  branch  (superficial)  crosses  the  spermatic  cord,  to 
hich  it  gives  ofisets,  and  ends  in  the  integuments  of  the  under  part  of  the 

nis. 

The  superficial  epigastric  branch  ascends  over  Poupart's  ligament,  near 
he  centre,  and  is  distributed  in  the  fat  nearly  as  high  as  the  umbilicus. 

The  circumflex  iliac  branch  lies  usually  below  the  level  of  the  iliac 
rest,  and  sends  only  a  few  offsets  upwards  to  the  abdomen. 

Small  veins  accompany  the  arteries,  and  join  the  internal  saphenous 
"^•ein  of  the  thigh. 

The  glands  of  the  groin  are  three  or  four  in  niirabpr,  and  lie  over  the 
"line  in  Poupart's  ligament.  They  are  placed  between  the  strata  of  the 
superficial  fascia ;  and  receive  lympiuitics  from  the  abdominal  wall,  from 
the  upper  and  outer  portion  of  the  thigh,  and  from  the  superficial  parts  of 
the  genital  organs.  Their  efferent  ducts  pass  downwards  to  the  saphenous 
opening  in  the  tiiigh  to  enter  the  abdomen. 

Dissection,  After  the  examination  of  the  superficial  fat  with  its  ves- 
sels and  nerves  the  student  may  prepare  the  cutaneous  coverings  of  the 
penis  and  scrotum.  The  skin  may  be  divided  along  the  dorsum  of  tlie 
penis,  and  thrown  to  each  sid(* ;  and  the  skin  of  the  scrotum  is  to  be  re- 
flected on  the  left  side  by  means  of  a  vertical  incision. 

Cutaneous  coverings  of  the  penis  and  scrotum.  The  penis  is  attached 
to  the  front  of  the  pubes  by  a  sus})ensory  ligament,  and  is  provided  with  a 
tegumentary  covering  which  is  continuous  with  that  of  the  abdomen,  but 
it  loses  the  fat  and  acquires  s|)ecial  characters. 

Around  the  end  of  the  penis  it  forms  the  loose  sheath  of  the  prepuce  in 
the  following  way  :  When  the  skin  has  reached  the  extremity,  it  is  re- 
flected backwards  as  far  as  the  base  of  the  glans,  constituting  thus  a  sheath 
with  two  layers — the  prepuce;  it  is  afterwards  continued  over  the  glans, 
and  joins  the  mucous  membrane  of  the  unjthm  at  the  orifice  on  the  sur- 
face. At  the  under  part  of  the  glans,  and  behind  the  a|)erture  of  the 
urethra,  the  integument  forms  a  small  triangular  ^oVX^frcenam  prcuputii. 

Where  the  skin  covers  the  glans,  it  is  inseparably  united  witli  that  part, 
is  very  thin  and  sensitive,  being  provided  with   papillie,  and  assumes  in 
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some  cases  the  characters  of  a  mucous  membrane.     Behind  the  glans  are 
some  sebaceous  follicles — glandulce  odorlfercB, 

In  the  scrotum  the  superficial  fascia  becomes  thin,  and  of  a  reddish 
color.  The  prolongation  around  the  testicle  on  one  side,  is  8e{>arate  from 
that  on  the  other  side  ;  and  the  two  pouches  coming  in  contact  in  the 
middle  line,  form  the  septutn  scroti. 

The  subcutaneous  layer  in  the  scrotum,  penis,  and  front  of  the, perineum, 
contains  involuntary  muscular  fibre^s,  to  which  the  corrugation  of  the  skin 
is  owing.     This  contractile  structure  is  named  the  dartoid  tissue. 

Dissection,  By  removing  all  the  fatty  tissue  from  the  root  of  the  penis 
and  the  front  of  tlie  symphysis  pubis,  tlie  suspensory  ligament  will  be  de- 
fined. And  the  dorsal  arteries  and  nerves,  with  the  dorsal  vein  of  the 
penis,  which  will  be  partly  laid  bare,  are  to  bo  followed  I'orwards  in  the 
teguments. 

The  suspensory  ligament  of  the  penis  is  a  band  of  fibrous  tissue,  of  a 
triangular  form,  which  is  attached  by  its  apex  to  the  front  of  the  symphy- 
sis pubis  near  the  lower  part.  Widening  below,  it  is  fixed  to  the  upper 
surface  of  the  body  of  the  penis,  and  is  prolonged  on  it  for  some  distance. 
In  the  ligament  are  contained  the  dorsal  vessels  and  nerves  of  the  penis. 

Dorsal  x^essels  and  nerves.  The  arteries  and  nerves  on  the  dorsum  of 
the  penis  are  the  terminal  parts  of  the  pudic  trunks  of  both  sides  (p.  399). 
The  vein  accompanying  the  arteries  enters  the  pelvis  through  the  triangu- 
lar perimeal  ligament. 

The  dorsal  artery^  one  on  each  side,  pierces  the  suspensory  ligament, 
and  extends  forwards  to  the  ghms,  where  it  ends  in  many  branches  for 
that  structure :  in  its  course  the  vessel  supplies  the  integuments  and  the 
body  of  the  penis.     It  may  be  derived  from  the  accessory  pudic  (p.  899). 

The  dorsal  vein  is  a  single  trunk,  and  commences  by  numerous  branches 
from  the  glans  penis  and  the  prepuce.  It  runs  backwards  by  the  side  of 
the  artery,  through  the  suspensory  ligiiment  and  the  triangular  ligament 
of  the  urethra,  to  join  the  prostatic  plexus  of  veins.  The  vein  receivfjs 
branches  from  the  erectile  structure  and  the  teguments  of  the  penis. 

Each  dorsal  nerve  takes  the  same  course  as  the  artery,  and  ends  like  it 
in  numerous  branches  to  the  glans  penis.  It  furnishes  a  large  branch  to 
tlie  corpus  cavernosum  penis,  and  other  offsets  to  the  integuments  of  the 
dorsum,  sides,  and  prepuce  of  the  penis. 

In  the  female  these  vessels  are  much  smaller  than  in  the  male ;  they 
occupy  the  upper  surface  of  the  clitoris — the  organ  that  represents  the 
penis. 

Dissection  of  the  muscles.  The  surface  of  the  external  muscle  of  the 
abdominal  wall  (fig.  135)  is  now  to  be  freed  from  fascia  on  both  sides  of 
the  body. 

It  is  not  advisable  to  begin  cleaning  this  muscle  in  front,  because  there 
it  has  a  thin  aponeurosis,  which  is  taken  away  too  readily  with  the  fat. 
Beginning  the  dissection  at  the  |)osterior  part,  the  student  is  to  carry  the 
knife  obliquely  upwards  and  downwards  in  the  direction  of  the  fibres. 
The  thin  aponeurosis  before  referred  to  is  in  front  of  a  line  extended  up- 
wards from  the  anterior  part  of  the  iliac  crest ;  and  as  the  dissector  ap- 
proaches that  spot,  he  must  be  careful  not  to  injure  it,  more  particularly 
at  the  upper  part,  where  it  lies  on  the  margin  of  the  ribs,  and  is  Yexj 
indistinct. 

On  the  right  side  the  external  abdominal  ring,  c,  may  be  defined,  to 
show  the  cord  passing  through  it;  and  on  the  left  side  a  thin  fascia  (inter- 
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Fig.  135. 


colninDftr),  whicl)  ia  connected  with  the  mftrgin  of  that  opening,  is  to  be 
prpgcrved.  Lastlj'  [lie  free  border  of  the  external  oblique  should  be  made 
evtdeut  between  the  Inst  rib  and  the  iliac  creat. 

MEIBCI.E9  OF  THE  ABDOMINAL  WALL.  On  ihe  side  of  the  abdomen  are 
Ibree  large  flat  muscleK,  which  are  named  from  th^ir  position  to  one 
another,  and  from  llio  direction  of  their  fibn.-!i.  The  mo8t  KU|ierlieial  nins- 
cle  is  the  external  oblique;  the  underlying  one,  the  internal  obli<iue;  and 
tlie  deepest,  the  transversal  is. 

Along  the  middle  line  are  ])laced  other  muscles  wtiicli  have  a  vertical 
direction.  In  front  lie  the  rectus  and  pyrumidalis,  and  behind  is  the 
quadratus  lumborum  :  these  are  encased  by 
»*""a,ths  derived  from  the  aponeuroses  of  llic 
Ixttend  muscles. 

The    EXTERNAL    OBLIQUE    MUSCLE  (tig. 

3.  35,  ')  is  fleshy  on  the  side,  and  aponeurotic 

^z^n  the  fore  part  of  the  abdomen.     It  aritet 

tvy    fleshy  processes  trom  the  eight  lower 

s~jbs;    (he    five    hijthest  pieces  i^teniating 

■^with  similar  i«irts  of  Ilie  sorratus  ina<Enus, 

s«nd  the  lowest  three  with  digitations  of  tlie 

laiissimus  dorsi  muscle.     From  llie  attatdi- 

sneDt  to  the  ribs  the  fibres  arc  dirccled  over 

-Vhe  side  of  the  abdomen  in  the  lolkiwing 

snanner: — the  lower  ones  descend  almost 

-vertically  to  be  inttrted  into  the  anterior 

linll'  or  more  of  the  iliac  crest,  at  the  outer 

margin:  and  the  up|>er  and  middle  fibres 

are   continued   forward.''    obliiiuely    to   the 

aponeurosis  on  the  front  of  the  iK-lly. 

The  aponearotU  oi:cuiiies  the  anterior 
pert  of  the  abdomen,  in  front  of  a  line  from 
the  eighth  rib  to  the  fore  part  of  the  crisia 
illi;  and  it  is  rather  narrower  about  the 
centre,  than  either  above  or  below.  Along 
tbe  middle  line  this  expansion  ends 


t  alha_tlie 


It  of  I 


1  of 


llie  aponeuroses  of  opposite  sides.  AI>ov 
il  is  thin,  and  is  continued  on  the  thorax  lo 
llic  pectoralis  major  and  the  ribs.  Below, 
its  fibres  are  stronger  and  more  separate 
than  above,  and  are  directed  obliiiuely 
(lownwardji  and  inwards*  to  the  jielvis :  Home 
ut'  them  are  Hxed  lo  the  front  of  the  pnbes 


and  the  rest  are  collected 

the  pubic  spine  and  the  iliac  crest 

Conneetiont.     The   muscle  is 
Unattached  between  the  last  rib  a 
ttionly  by  the  edge  of  the  latissii 
appearing  through  the  aponi 
line,  the   linea  i 
(fig.  139);  and 


1  band  B  (Poujwrt' 


)  betww 


ibcutaneous.  Its  |»osterior  border  is 
il  the  iliue  eresi,  but  is  overlaid  com- 
iis  dorsi,  except  a  small  jwrt  lielow, 
external  to  the  Hnca  ullia.  is  a  while 
I,  marking  the  outer  edge  of  the  recius  muscle 
ing  between  the  two  are  thn-e  or  four  whitish  marks, 


e  linete  transversa!.     Numerous  small  a])erturcs  it 
culaneoua  vessels  and  nerves;  and  near  the  pubes 


don  transmit 
large  o|ieiiing  of 
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the  external  abdominal  ring,  which  gives  passage  to  the  cord  in  the  male, 
and  the  round  ligament  in  the  female. 

Action.  Both  muscles  taking  their  fixed  point  at  the  pelvis  will  bend 
the  trunk  forwards  as  in  stooping;  but  supposing  the  spine  fixed  they  will 
draw  down  the  ribs.  If  they  act  from  the  thorait  they  will  elevate  the 
pelvis. 

Should  one  muscle  contract,  it  will  incline  the  trunk  or  the  pelvis  to 
the  same  side,  according  as  the  upper  or  the  lower,  attachment  may  be 
movable :  and  it  will  turn  the  thorax  to  the  opposite  side. 

Parti  of  the  aponeurosis.  Besides  the  general  arrangement  of  the 
aponeurosis  over  the  front  of  the  abdomen,  the  student  is  to  examine  more 
minutely  the  linea  alba  in  the  middle  line ;  the  external  abdominal  ring 
with  the  fascia  prolonged  from  its  margin ;  and  the  rounded  border  named 
Pou part's  ligament. 

Linea  alba  (fig.  139).  This  white  band  on  the  front  of  the  abdomen 
marks  the  place  of  meeting  of  the  aponeuroses  of  opposite  sides.  It  ex- 
tends from  the  xiphoid  cartilage  to  the  pubes,  and  serves  as  a  ligament 
between  the  chest  and  pelvis.  Its  breadth  is  wider  above  than  below ; 
and  it  is  perforated  here  and  there  by  small  apertures,  which  allow  pellets 
of  fat  to  protrude  in  some  bodies.  A  little  below  the  centre  is  the  um- 
bilicus, which  projects  now  beyond  the  surface,  though  before  the  skin  was 
removed,  a  hollow  indicated  its  position. 

External  abdominal  ring  (fig.  135,  ^).  This  opening  is  situate  near 
the  pubes  between  the  diverging  fibres  of  the  aponeurosis.  It  is  somewhat 
triangular  in  form,  with  the  base  of  the  crest  of  the  pubes,  and  the  apex 
pointing  upwards  and  outwards.  The  long  measurement  of  the  aperture 
is  about  an  inch,  and  the  transverse  about  half  an  inch. 

Its  margins  are  named  pillars,  and  differ  in  form  and  strength.  The 
inner  one,  thin  and  straight,  is  attached  below  to  the  front  of  the  symphy- 
sis pubis,  where  it  crosses  tlie  corresponding  piece  of  the  opposite  side — 
that  of  the  right  muscle  being  superficial.  The  outer  margin  is  the  strong- 
est, and  is  not  straight  like  the  inner,  but  forms  a  kind  of  groove  for  the 
support  of  the  spermatic  cord :  this  margin  is  continuous  with  Poupart's 
ligament,  and  is  attached  below  to  the  pubic  spine  or  tuberosity.  A  thin 
membrane  (intercolumnar)  covers  the  opening,  and  is  derived  from  some 
fibres  on  the  surface  of  the  aponeurosis. 

The  ring  gives  passage  in  the  male  to  the  spermatic  cord,  and  in  the 
female  to  the  round  ligament ;  and  in  each  sex  the  transmitted  part  lies 
on  the  outer  pillar  as  it  passes  through,  and  obtains  a  covering  from  the 
intercolumnar  fibres.  Through  this  aperture  the  inguinal  hernia  protrudes 
from  the  wall  of  the  abdomen. 

The  intercolumnar  fibres  form  a  layer  over  the  aponeurosis,  and  bind 
together  its  parallel  fibres,  so  as  to  construct  a  firm  membrane.  Inferiorly, 
where  they  are  strongest,  a  bundle  is  connected  with  the  outer  third  of 
Poupart's  ligament,  and  is  continued  back  to  the  crista  ilii.  At  the  ex- 
ternal abdominal  ring  the  fibres  stretch  from  side  to  side,  and  becoming 
stronger  and  aggregated  together,  close  the  upper  part  of  that  opening ; 
and  as  they  are  prolonged  on  the  cord  from  the  margin  of  the  ring,  they 
give  rise  to  the  membrane  named  intercolumnar  fascia.  On  the  left  side, 
where  the  fascia  is  entire,  this  thin  covering  will  be  manifest  on  the  surface 
of  the  cord,  or  on  the  round  ligament  in  the  female. 

Dissection,  To  see  the  attachments  and  connections  of  Poupart's  liga- 
ment, it  will  be  necessary  to  reflect,  on  both  sides  of  the  body,  the  lower 
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pari  of  the  aponeurosis  towards  the  thigh,  as  in  fig.  140.  For  this  piir- 
I)Ot«e  an  incision  is  to  be  carried  through  the  aponeurosis  from  the  front  of 
the  iliac  crest  to  about  three  inches  from  the  linea  alba ;  and  the  tendon 
is  to  be  detached  from  the  subjacent  parts  with  the  handle  of  the  scalpel. 
When  the  aponeurosis  cannot  be  separated  farther  from  the  tendons  l>e- 
iieath,  near  the  linea  alba,  it  is  to  be  cut  in  the  direction  of  a  vertical  line 
to  the  symphysis  pubis. 

After  the  triangular  piece  of  the  aponeurosis  has  been  thrown  towards 

the  tbigh,  the  spermatic  cord  is  to  be  dislodged  from  the  surface  of  Pou- 

part's  ligament,  to  see  the  insertion  of  this  band  into  the  pubes,  and  to  lay 

bare  the  fibres  (triangular  ligament)  which  ascend  therefram  to  the  linea 

Sblba. 

I^ouparVs  ligament  (fig.  186,  ^)  is  the  lower  border  of  the  aponeurosis 
the  external  oblique,  which  intervenes  between  the  front  of  the  crista 
Slii  and  the  pubes.  Externally  it  is  round  and  cord-like,  and  is  attached 
-fto  the  anterior  superior  iliac  spine.  Internally  it  widens  as  it  approaches 
-she  pubes  (fig.  135,  ^),  and  is  inserted  into  the  pubic  spine  and  the  ]>ec- 
-Sineal  line  of  the  hip-bone  for  about  three-quarters  of  an  inch,  forming  a 
triangular-looking  piece  with  its  base  directed  outwards,  which  is  named 
GimbemaCt  ligament, 

Poupart's  ligament  is  not  straight  between  its  outer  and  inner  attach- 

:inents,  but  is  curved  downwards  to  the  thigh ;  and  it  retains  this  position 

as  long  as  the  fascia  lata  remains  uncut.     Its  outer  half  is  oblique,  and  is 

"firmly  united  with  the  subjacent  iliac  fascia ;  along  the  line  of  union  of 

the  two,  the  other  lateral  muscles  of  the  abdominal  wall  are  attached. 

Its  inner  half  is  placed  over  the  vessels  passing  from  the  abdomen  to  the 

thigh. 

Triangular  ligament.  From  the  insertion  of  Gimbernat's  ligament 
into  the  pectineal  line,  some  fibres  are  directed  upwards  and  inwards  to 
the  linea  alba,  where  they  blend  with  tlie  other  tendons.  As  the  fibres 
ascend,  they  diverge  and  form  a  thin  band,  to  which  the  above  name  has 
been  given. 

Di$»eetion,     The  upper  part  of  the  external  oblique  is  now  to  be  taken 

away,  on  both  sides  of  the  body,  to  see  the  parts  underneath.    The  muscle 

may  be  detached  by  carrying  the  scalpel  through  the  digitations  on  the 

Hbs  back  to  the  free  border,  and  then  through  the  insertion  into  the  crista 

'lii.      It  may  be  thrown  forwards  as  far  as  practicable,  after  the  ntTvcs 

orossing  the  iliac  crest  are  dissect^ul  out ;  but  in  raising  it  care  must  he 

ti^ken   not  to  detach    the  rectus  muscle  from  the  ribs  above,  nor  to  cut 

t:lirough  the  tendon  of  the   internal  oblique  at   the   upjHT  part.     By  the 

^*^^moval  of  the  fatty  tissue  the  underlying  internal  oblique  muscle,  with 

Some  nerves  on  its  surface  below,  will  be  prepared. 

At  the  lower  border  of  the  internal  obliijue  the  cromaster  muscle  on  the 
«5orcl  is  to  l)e  defined  (fig.  137)  :  it  is  about  as  wide  as  the  little  finger,  and 
c^onsists  of  fleshy  loops  which  issue  through  the  external  abdominal  ring. 
Xts  inner  attachment  is  tendinous,  and  is  easily  taken  away. 

Parts  covered  by  external  oblique  (fig.  130).     Beneath  the  external,  is 
the  internal  oblique  muscle,  with  the  ribs  and  the  intercostal  muscles.     At 
the  lower  part  of  the  abdomen  the  muscle  conceals  the  spermatic  cord,  and 
the  branches  of  the  lumbar  plexus  in  the  abdominal  wall. 

The  INTERNAL  OBLIQUK  MUSCLE  (fig.  I3r>, '^)  is  fleshy  below  and  apo- 
neurotic above,  just  the  reverse  of  the  preceding ;  and  its  fibres  (except  the 
lowest)  ascend  across  those  of  the  external  oblique.     The  muscle  arises 
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along  the  outer  half  of  I'oiiparl's  ligametil;  along  tb 
of  the  cresi  of  ttio  Ijip  boni? ;  anU  frotii   l|je  lenilon  of  tlie  t 
mugcle,  c.  {trtscift  hiniborum)  in  the  inU-rval  bulwi-en  tlial  bone  i»nd  I 
lust  rib.     Tlie  6brea  diverge  on  ibe  BbJonien  to  flieir  [testiiiutiou  ; 
Upper  are  nufihy  and  ascend  lo  be  intertrit  into  tlie  cartilages  of  th«  loi 
three  ribs,  where  they  join  th<i  iill| 


Fig.  13(i. 


dbI  intercoalitl  mniiclcs  of  thii  loi 
two  spaofls.    The  remftining  filili 
JIMS  obliquely  to  the 

The  aponeurotii  covers    tlitt  I 
jMtrt  of  the  abdomen  from  the  p 
lo  the   cheat,   and  blfnds    ' 
fellow  along  the  niidille  !io 
the  most  part  it  inea^s  th«  T«ct 
but  niidwur  between  llie  iimbiUi 
and  the  pubcs  it  is  uiidividw 
lies  in  front  of  that  muscle. 
riorly  it  is  alluched  to  the  llioi 
after   the   following   manner: 
siratuni  siiperticial   to   the  reciw 
Hxed   to  the  ninth  rib,  and   blei 
with  the  ajioneiirosis  of  tlie  exiel 
oblique:  andthesirattim  benesilfp 
muscle  joins  the  cnrtilagM  of  C 
eighth  and  seventh  ribs,  and  thaf 
fiilbrm  cartilage.    Inferiorly  its  B 
become  more  diBtinci  and  sep« 
and  are  inserted  into  the  front  of  U 
pubes,  am)  into  the  pectineal  line  for 
half  an  inch  behind  the  altachntftnt 

»ii,  wjLL,  of  Gimbernul'B  ligament.  

1.  iBigrnni  obti'iii>.  Conneefioni.    The  internal  i«  9 

«.  Lihiijdhi  dorsi.  cut.  g^ej  \^y  the  eslomal  oblique  mill 

0.  pntiof  ihe  hioiiBtienj..iao(  iboirBim.ur.     J,  ^^  attached  on  all    sides,  exd 
poapiri't  ififsfDerir  between  Poii|iart'B  ligament  andfl 

K  Eiteruii:  ».  iniBtBni  laiercojiiiii.  pulips  where  it  archcs  over  the  0 

and  ha!  the  cremaster  muaole  ( 
tigiiouB  to  it.  The  parts  covered  by  the  intenial  oblii|ue  cannot  be  t 
till  the  muHule  is  reflected. 

Aetion Both  muscles  will  depress  the  ribs  ;  and  will  assisi  ii 

bttek  the  viscera  of  ihu  belly,  wliich  have  been  carried  down  by  thedea 
of  the  diaphragm. 

Ooo  muscle  may  incline  the  IkkIv  laterally ;  and  contracting  with  1 
estemal  oblique  of  the  otiier  side  (the  fibres  of  the  two  having  the  same 
direction)  it  will  rotate  the  trunk  (o  the  same  side. 

The  CKEMA3TI5R  MTSCLE  (fig.  137.  ")  is  a  fasciculus  of  fibres,  which 
lies  along  the  lower  border  of  the  internal  oblique  muscle,  and  is  named 
front  suspending  the  testicle.  The  muscle  has  attachments,  at  the  inner 
and  outer  sides,  similar  to  those  of  the  internal  oblique.  Externally  ii  ii 
fleshy,  and  ariiti  from  Poujiari's  ligament  below,  and  in  pari  beneslii^ 
internal  oblique,  with  which  some  of  ilie  fibres  a 

it  is  smtdl,  and  is  iiuerted  by  tendon  into  the  front  of  the  pubes,  joill 
the  tendon  of  the  internal  obliqne.  ' 
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Between  the  two  points  of  attachment  the  fibres  de<icen(l  on  the  front 
B&d  eiileti  of  the  cord,  forming  loops,  witli  the  convexity  dowtiwartls,  which 
reiich  to  and  over  the  testis.  The  bundles  of  fibres  are  united  by  areolar 
tissue  so  as  to  ftive  rise  to  a  covering  on  the  front  of  llie  cord,  which  in 
hernia  ie  iiamed  the  fascia  creniuitertca.  Occasionidly  the  fibres  may  be 
behind  as  well  as  on  the  sides  and 
front  of  the  cord.  Fig.  137. 

Action.  It  elevates  the  tcstiolo 
towards  the  abdomen  under  the  in- 
fluence of  the  will;  but  it  may  be 
excited  lo  contract  involuntarily  by 
cold,  fear,  etc. 

Jh'ssection.  On  the  left  side  of 
the  body  the  student  is  not  to  make 
any  further  dissection  of  the  abdo- 
minal wall ;  and  the  layers  that  have 
been  reflected  in  the  groin  should  be 
replaced,  until  tlie  examination  of 
those  parts  in  connection  with  hernia 


On  the  right  side  the  d 
to  be  carried  dce))er  by  the  removal 
of  the  internal  oblique  and  the  cre- 
master.  The  last  muscle  may  be 
reflected  from  the  cord  by  means  of 
a  lon^tndinnl  incision. 

To   raise  the  internal  oblique,  it 
will  be  necessary  to  cut  it  through 
firstly  near  the  ribs;  secondly  near 
the  crest  of  the  hip  bone  and  Pou- 
parl's   ligament ;  and   Inatly   iit   the 
hinder  part,  so  as  to  connect  tjie  two 
fim  incisions,     lis  depth  will  be  in-       OBLiao»wi"ia«c.i 
dicated  by  n  fatly  layer  between  it       ToiTBiTieti. 
and   the   transversal  is.      In    raising     *■  K""n«iobiiqiie,  »a« 
the  muscle  towards  the  edge  of  the     '■  ''"•"»' "I" "i"' 
rectus,  let  the  stuilent  separate  with     ^  cr»mi>iBr  wiih  lu  iw 
great  care  the  lower  fibres  from  those  tic  «>id  ud  thi  leitii 

of  the  trans  versa  lis,  with  which  they 
are  often  conjoined ;  and  dissect  out,  between  the  two, 
nerves  and  arteries,  and  the  two  branches  of  the  lumbar  plexus  (ilio-hypo- 
gastric  and  ilio- inguinal)  near  ihe  front  of  the  crexl  of  the  hip  bone :  the 
offsets  of  the  iiitercostals  entering  the  muscle  must  be  cut. 

Parti  covered  by  the  oblique  (fig.  138).  The  internal  oblique  conceals 
the  transversalts  muscle,  and  the  vessels  and  nerves  between  the  two. 
Near  Poupart's  ligikment  it  lies  on  the  spermatic  cord  and  the  fascia  trans- 
versalis.     The  rectus  muscle  is  concealed  1>elow  by  the  a)>oneuroBis. 

The  TRAsavKRSALia  muscle  {lig.  138,  *)  forms  the  third  stratum  in 
the  wall  of  the  abdomen,  and  differs  from  the  two  oblique  in  having  a 
posterior  as  well  as  an  anterior  aponeurosis.  Like  the  former  muscle  it  is 
attached  on  all  sides,  except  where  the  spermatic  cord  lies.  At  the  pelvis 
it  aritet  along  the  outer  third  of  Poupart's  ligament,  and  the  anterior  two- 
thirds  of  the  iliac  crest.    At  the  chest  it  takes  origin  from  the  lower  six 
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.  l>y  tendon  from  the  lowt'St  two,  nnil   by  fleshy  invici-fw^s  from 

r  Hurf»L'e  of  tilt?  cArlilag<;B  of  the  four  next  above.     And  btawnm 

'I  nnd  thi;  pelvis  it  \e  connected  wiih  the  lumbar  virlt-hnr  by  mnans 

ii[>oni'urosis  or  the  foBcia  lumborum.     AU  the  tibrci  are 

l;d  to  the  aponeurosis  in  front. 

r  apimnirotit  is  widest  below,  as  in  the  most  esiernal  muscle. 
Fnally  it  is  continued  to  the  liiieu  albu,  pa«t>ing  beneath  the  rucnio  m 
iiidway  botn-cen  the  umbilicus  and  the  pubes,  but  in  front  of  tie 
e  bilow  thHt  spot.     lis  uttiirbment  below  to  ihH  jielvis  is  nearly  the 
"is  H»ed  to  the  front  of  the  pubes,  and 
to  tliu  fiectineul  lini-  for  ubuut  on 
inch,  but  benoalh  iheoblique  miiftcle: 
some  of  the  fibres  are  spent  un  the 
tmnsv-ersnlis   fngcin,  and    are    con- 
nected with  a  thickened  band  of  that 
fascia  benenth  Pou;)nrt'B  Itgnmeiit, 
which  ia  called  the  deep  crurul  nrvh. 
Action.     The    chief  use    of    the 
muscle  will  be  applied  to  diminish- 
ing the  size  of  the  abdominal  ejirity, 
and  eompressing  the  viHeeK ;  but  it 
will  BBsiBt  the  internal  obliqwc  in  re- 
placing the  viacera  pushed  down  in 
uieinrotion. 

Conjoinfd  tendon,  Tiie  aponeii- 
'  the  mttrnal  oblique  and 
tr  uii'VGrBiiIis  muscles  ure  united 
tiiDPL  or  le^^  near  their  atlaebment 
tri  the  pubes,  and  plve  rise  t«  the 
uminini  d  tendon  The  aponeurosis 
of  the  oblique  muiele  extends  nlmut 
liilt  an  mch  along  the  |>eetinc4il  line ; 
whilst  that  of  the  tranaversnlis 
reaches  an  inch  along  the  bony 
>,  and  forms  the  greater  part  of 
the  conjoined  tendon. 

The  potterior  ajionmrasit  of'  the 
transversal  is,  or  the  fascia  lumbo- 
rum, c,i»  described  in  the  disaocllon 
of  the  Back,  p.  3.i7. 

Citnnrclioni.     Superficial    lo  the 
transversal  is  are  the  two  muscles  be* 
fore  exumined;   and  beneath    it   is 
the    thin   fascia   transversal  is.     lu 
fleshy  attachments  to  the  ribs  digi- 
tate with  like  ppoeesses  of  the  diaphragm.     The  lower  bonlnr  ia  fleshy  in 
the  outer,  but  tuudinous  in  the  inner  half,  and  ie  arched  above  the  int«mai 
abdominal  ring. 

Dittertion.     To  remove  the  aponeurotic  layer  from  the  rectus  muscle 
of  the  right  side,  make  a  loDgitiidiual   incision   through  the  btndin 
sheath,  and  turn  it  lo  each  side.     As  the  fascia  is  reflected,  it«  union  w 
three  or  more  tendinous  bands  acroB»  the  rectus  will    have  to    be 
through  ;  and  near  the  pubes  a  snuJl  muscle,  the  pymmidalis,  will   be 
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entering  the  outer  bonier  of 
lid  not  be  liiiil  bitru  below 


posed.    The  dissector  should  leave  tli 
Ihe  rectus. 

On  the  lefl  side  of  the  body  the  re 
the  umbiliciM,  for  the  sake  of  the  herniu  to  be 

The  HECTfs  JII-9CLF,  (tig.  139,  *)  extends  along  the  front  of  the  iibdo- 

mnn  from  the  pelvis  to  the  chest.     It  is  nniTOwest  iiiferiorly,  tind   is  »t- 

tnched  to  the  pubea  by  two  tendinous  processes ; — one,  internal  and  the 

smaU«r,  aritu  from  the  front  of  the  symphysis,  where  it  joins  the  muscle 

of'  the  opposite  side ;  uiiil  the  external  process  is  attached  to  the  pubic 

orest.     Becoming  wider  towards  the  thorax,  the  rectus  is   ia$rrUd  by 

three  larf^  fleshy  processes  into  the  cnsifonn  cartilage,  and  t)ie  cartilages 

of  Ihe  last  three  true  ribs. 

The  muscte  is  contained  in  an  aponeurotic  sheath,  except  above  and 
Ix'low  ;  and  its  fibres  are  intemipt- 
^<l  nt  intervals  by  irregular  tendi- 
x^ous  lines — the  inscriplionea  ten- 
^linetp. 

Action.     It  will  draw  down  the 

C  horax  and  the  ribs,  or  raise  the 

f  Delvis,  according  as  its  fixed  point 

:KTriay  be  above  or  Iwlow.     Besides 

5  miHtrting  movement  to  the  trunk, 

5.1  will  diminish  the  cavity  of  the 

-Cborax,  and  compress  the  viscera. 

Sheath  of  the  rectus,  D.     This 

^hcnth  is  derived  from  the  splitting 

^uf  the  aponeurosis  of  tiie  internal 

^>blii|ne  nt  the  outer  eil<re  of  Ihe 

Tnuscle,     One  piece  [losst's  hi-Otn'. 

.atnd  the  other  under  the  rectun; 

and  the  two  unite   at   the    inner 

border  so  as  to   inclose  it   in    a 

sheath.     Inseptu^bly  blended  with 

the  stratum  in  front  of  the  reuius  is 

Ihe   aponeuntsis  rif    the   external 

aUifliie  ;  and  joined  in  a  similar 

matinvr  with  that  behind,  is  tliu 

aponeurosis  of  tite  transversal  is. 

The  slieath  is  deficient  behind, 
both  at  the  upper,  and  lower  part 
of  the  muscle.  Above,  ihe  muscle  Rm^ri  Mfkh  or  thii  Asnoum,  diineetKd  do 
•^Bl*  on  the  ribs,  without  the  in-  ""  '^'^'  ■'■"■  "''  '"  '"  "''™"'  ""  ""  "■"■ 
lervention  of  the  sheath  which  is  ^""'' '°  ""  """"  "  ""  W"=.iJ-ii.  »P««i. 
fijted  to  the  margin  of  the  ihonix.  *'  |^''  n','i„bii 

l^low,  midway  between  the  iim-  c.  I'oupin-n  ii^»uisni, 

l>ilicii8  and  the  pul>es,  the  internal  n.  shauburu*  nciut. 

oblique  ceases  to  split,  and  passi-s 

a1tog:ether  in  front  of  the  rectus,  with  the  other  n{iont;  it  roses ;  at  Ihe  spot 
■where  the  sheath  is  nanlinjr  inferiorly  the  muscle  is  in  contact  with  the 
fascia  transversalis,  and  n  while  semilunar  line  (the  t'otd  of  I)oii<;hv<)  may 
l>e  sometimes  seen,  when  the  outer  edge  is  niised,  marking  the  cessation. 
The  lineee  Irantverta  (fig.  137),  on  the  surface  of  the  abilomcn,  ore 
caused  by  tendinous  intersections  of  the  rectus.     They  are  usually  three 
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in  number,  and  have  the  following  position  :  one  is  opposite  the  umbilicas, 
another  at  the  ensiform  cartilage,  and  the  third  midway  between  the  two. 
If  there  is  a  fourth,  it  will  be  placed  below  the  umbilicus.  These  mark- 
ings seldom  extend  the  whole  length  or  breadth  of  the  muscular  fibres, 
more  particularly  above  and  below. 

Linea  semilunaris  (fig.  139).  This  line  corresponds  with  the  outer 
edge  of  the  rectus,  and  reaches  from  the  eighth  rib  to  the  pubic  spine  of  the 
hip-bone :  it  marks  the  line  of  division  of  the  a[)oneurosis  of  the  internal 
oblique  muscle. 

The  PYRAMiDALis  MUSCLE  (fig.  139)  is  triangular  in  form,  and  is  placed 
in  front  of  the  rectus  near  the  pelvis.  The  muscle  arises  by  its  base  from 
the  front  of  the  pubes,  and  is  inserted  into  the  linea  alba  about  midway 
between  the  umbilicus  and  the  pelvis.     This  small  vessel  is  often  absent. 

Action.  The  muscle  renders  tight  the  linea  alba ;  and  when  large  it 
may  assist  the  rectus  slightly  in  compressing  the  viscera. 

Nerves  of  the  abdominal  wall  (fig.  138).  Between  the  internal 
oblique  and  transversalis  muscles  are  situate  the  intercostal  nerves ;  and 
near  the  pelves  are  two  branches  of  the  lumbar  plexus.  Some  arteries 
accompany  tlie  nerves,  but  they  will  be  referred  to  with  the  vessels  of  the 
abdominal  wall. 

The  lower  six  intercostal  nerves  (fig.  138ttt)  enter  the  wall  of  the 
abdomen  from  the  intercostal  spaces.  Placed  between  the  two  deepest 
lateral  muscles,  the  nerves  are  directed  forwards  to  the  edge  of  the  rectus, 
and  through  this  muscle  to  the  surface  of  the  abdomen  near  the  middle 
line.  About  midway  between  the  spine  and  the  linea  alba,  the  nerves 
furnish  cutaneous  branches  to  the  side  of  the  abdomen  (lateral  cutaneous, 
p.  406)  ;  and  whilst  between  the  abdominal  muscles  they  supply  muscular 
branches,  and  otfsets  of  communication  with  one  another.  A  greater  part 
of  the  lower  than  of  the  upper  nerves  is  visible,  owing  to  the  shortness  of 
the  last  intercostal  spaces. 

The  last  dorsal  nerve  (*)  is  placed  below  the  twelfth  rib,  and  therefore 
not  in  an  intercostal  space,  but  it  has  connections  and  a  distribution  like 
the  preceding.  As  it  extends  forwards  to  the  rectus  it  communicates 
sometimes  with  the  ilio-hypogastric  nerve.  Its  lateral  cutaneous  branch 
perforates  the  two  oblique  muscles  (p.  406). 

Two  branches  of  the  lumbar  plexus^  viz.,  ilio-hypogastric  and  ilio-ingui- 
nal,  are  contained  for  a  certain  distance  between  the  muscles  of  the  wall  of 
the  abdomen,  as  they  course  forwards  to  the  surface  of  the  body. 

The  ilio-hypogastric  nerve  (')  perforates  the  back  of  the  transversalis 
muscle  near  the  iliac  crest,  and  gives  ofi*  the  iliac  branch.  The  nerve  is 
then  directed  forwards  above  the  hip  bone,  and  is  connected  with  its  com- 
panion (ilio-inguinal).  Perforating  the  fleshy  part  of  the  internal  oblique 
near  the  front  of  the  iliac  crest,  and  the  aponeurosis  of  the  external  oblique 
near  the  linea  alba,  the  nerve  becomes  cutaneous  (p.  406). 

Its  iliac  branch  pierces  both  oblique  muscles  close  to  the  crista  ilii,  to 
reach  the  gluteal  region. 

The  ilio-inguinal  nerve  perforates  the  transversalis  muscle  near  the 
front  of  the  iliac  crest.  It  pierces  afterwards  the  internal  oblique,  and 
reaches  the  surface  of  the  thigh  through  the  external  abdominal  ring  (p. 
407) ;  it  furnishes  otfsets  to  the  internal  oblique,  the  cremaster,  and  the 
pyramidalis. 

Dissection,  For  the  purpose  of  seeing  the  transversalis  fascia,  it  will 
he  necessary  to  raise,  on  the  right  side,  the 'lower  part  of  the  transversalis 
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muscle  by  two  incisions ;  one  of  tliese  is  to  be  carried  through  the  fibres 
attached  to  Poupart's  ligament;  the  other,  across  the  muscle  from  the 
front  of  the  hip  bone  to  the  margin  of  the  rectus.  With  a  little  care  the 
muscle  may  be  separated  easily  from  the  thin  fascia  heneath. 

The  fa$cia  Iransversalis  (fig.  140,  °)  is  a  thin  fibrous  layer  between 

the  transversalis  muscle  and  the  ]>eritoiieum.     In  the  groin  or  inguinal 

region,  where   it  is  unsupported   by  muscles,  the  fascia  is  considerably 

stronger  than  elsewhere,  and  is  joined  by  fibn»s  of  the  a|>oneurosis  of  the 

cransversalis  muscle;  but  farther  from  the  pelvis  it  gradually  decreases  in 

strength,  until  at  the  thorax  it  becomes  very  thin. 

In  the  part  of  the  fascia  now  laid  bare,  is  the  internal  abdominal  ring, 
"^w'hich  gives  passage  to  the  s[)erniatic  cord,  or  the  round  ligament,  accord- 
ing to  the  sex;  this  opening  n»semhles  the  finger  of  a  glove  in  being  visible 
mnternally,  but  indistinguishabU^  externally  in  consequence  of  a  prolonga- 
'^ion  from  the  margin.  On  the  inner  side  of  the  ring  the  ftiscia  is  thinner 
^han  on  the  outer,  and  is  there  fixed  into  the  pubes  and  the  pectineal  line 
of  the  hip  bone,  behind  the  conjoint  tendon  with  which  it  is  united. 

At  Poupart's  ligament  the  ftiscia  is  joined  to  the  |)Osterior  margin  of 
thvLt  band  along  the  outer  half;  but  along  the  inner  half  it  is  directed 
^own  to  the  thigh,  in  front  of  the  bloodvessels,  to  form  the  anterior  part  of 
SL  loose  sheath  (crural)  around  them. 

lutemal  abdominal  ring  {fig.  140).  This  (>|K*ning  is  situate  midway 
between  the  symphysis  pubis  and  the  anterior  su()erior  iliac  spine,  and 
half  an  inch  above  Pou[)art*s  ligament.  From  its  margin  a  thin  tubular 
prolongation  of  the  fascia  is  continued  around  the  cord,  as  l)efore  said. 

Diaection,  The  tubiform  prolongation  on  the  cord  may  be  traced  by 
cutting  the  fascia  transversalis  horizontally  above  the  opening  of  the  ring, 
and  then  longitudinally  over  the  cord.  With  the  handle  of  the  scalpel 
the  thin  membrane  may  be  reflected  to  each  side,  so  as  to  lay  bare  the 
subperitoneal  fat. 

The  subperitoneal  fat  forms  a  layer  between  the  fjiscia  transversalis  an<l 

i\if:   |>eritoneum.     It^*   thickness  varies  much  in  different  bodies,  but   is 

greater  at  the  lower  part  of  the  abdomen  than  higher  up.     This  structure 

will  be  more  s[)ecially  examined  in  the  dissection  of  tiie  wall  of  the  abdomen 

from  the  inside. 

Ditsection.  After  the  subjHTitoneal  fat  hiu^  been  seen,  let  it  be  reflected 
to  look  for  the  remains  of  a  piece  of  [KTitoneiini  along  the  conl,  in  the 
t  orm  of  a  fibrous  thr(*ad. 

The  peritoneum^  or  the  s(?n)us  sac  of  the  abdominal  cavity,  projects  for- 
"^^ards  slightly  opf)Osite  the  abdominal  ring.  Connected  with  it  at  that 
3|>ot  is  a  fibrous  thread  (the  remains  of  a  prolongation  to  the  testis  in  the 
t<xtus)  which  extends  a  certain  distance  along  the  front  of  the  cord.  It  is 
generally  ini|)ervious,  and  can  be  foHowed  only  a  very  short  way,  but  it 
lYiay  be  sometimes  traced  as  a  fitie  band  to  the  tunica  vaginalis  of  the 
^^stis. 

In  some  bodies  the  process  may  be  })artly  open,  being  sacculated  at  in- 
tervals; or  it  may  form  occasionally  a  single  largt?  bag  in  front  of  the 
Cionl.      Lastly,  as  a  rare  state,  the  tube  of  peritoneum  accompanying  the 
Testis  in  its  passage  in  the  faMus  may  Ix;  unclosed,  so  that  a  coil  of  intestintj 
oould  descend  in  it  from  the  abdomen. 

In  the  female  the  fcetal  tube  of  |)eritoneum  remains  sometimes  pervious 
for  a  short  distance  in  front  of  the   round   ligament;   that  unobliterated 
ipassage  is  named  the  canal  of  Nuck. 
27 
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The  SPERMATIC  CORD  (f\g.  140,  ')  extends  from  the  internal  abdominal 
ring  to  the  testis,  and  consists  mainly  of  the  vessels  and  the  efferent  duct 
of  tlie  gland,  united  together  by  coverings  from  the  structures  by  or  through 
which  they  pass. 

In  the  wall  of  the  abdomen  the  cord  lies  obliquely,  because  its  aperture 
of  entrance  amongst,  is  not  opposite  its  aperture  of  exit  from  the  muscles; 
but  escaped  from  the  abdomen,  it  descends  almost  vertically  to  its  destina- 
tion. As  it  lies  in  this  oblique  passage  named  the  inguinal  canal,  it  is 
placed  (externally)  beneath  the  internal  oblique,  and  rests  against  the 
fascia  transversalis ;  but  beyond  the  lower  border  of  tlie  oblique  muscle,  it 
lies  on  the  upper  surface  of  Poupart's  ligament,  with  the  aponeurosis  of 
the  external  oblique  between  it  and  the  surface  of  the  body,  and  the  con- 
joined tendon  behind  it. 

Its  several  coverings  are  derived  from  strata  in  the  wall  of  the  abdomen. 
Thus,  from  within  out  come,  the  subperitoneal  fat,  the  tube  of  the  fascia 
transversalis,  the  cremastcr  muscle  continuous  with  the  internal  oblique, 
the  intercolumnar  fascia  from  the  external  oblique  muscle,  and  lastly  the 
superficial  fascia  and  the  skin. 

The  round  ligament,  or  the  suspensory  cord  of  the  uterus,  occupies  the 
inguinal  canal  in  the  femalti,  and  ends  in  the  integuments  of  the  groin. 
Its  coverings  are  similar  to  those  of  the  spermatic  cord,  except  it  wants 
the  cremaster. 

Dissection,  The  constituents  of  the  cord  will  be  displayed  by  cutting 
through  longitudinally,  and  turning  aside  the  different  surrounding  layers, 
and  removing  the  areolar  tissue.  The  dissector  should  trace  branches  of 
the  genito-crural  nerve  and  epigastric  artery  into  the  cremasteric  covering. 

Vessels  and  nerves  of  the  cord.  In  the  cord  are  collected  together  the 
spermatic  artery  and  vein  which  convey  the  blood  to,  and  take  it  away 
from  the  testis ;  the  nerves  and  lymphatics  of  the  testicle ;  and  the  vas 
deferens  or  the  efferent  duct. 

In  the  female  a  branch  from  the  ovarian  artery  enters  the  round 
ligament. 

The  vas  deferens  reaches  from  the  testicle  to  the  urethra,  and  ia  placed 
behind  the  other  vessels  of  the  cord ;  it  will  be  recognized  by  its  resem- 
blance in  feel  to  a  piece  of  whipcord,  when  it  is  taken  between  the  finger 
and  the  thumb.  As  it  enters  the  abdomen  through  the  opening  in  the 
fascia  transversalis  (internal  ring),  it  lies  on  the  inner  side  of  the  vessels 
of  the  testicle;  and  as  it  begins  its  descent  to  the  pelvis,  it  winds  behind 
the  e[)igastric  artery. 

Cremasteric  artery  and  nerve.  The  cremasteric  covering  of  the  cord  has 
a  separate  artery  and  nerve.  The  artery  is  derived  from  the  epigastric, 
and  is  distributed  to  the  coverings  of  the  cord.  The  genital  branch  of  the 
genitO'Crural  nerve  enters  the  cord  by  the  internal  abdominal  ring,  and 
ends  in  the  cremaster  muscle. 

Cutaneous  vessels  and  nerves  are  supplied  to  the  teguments  of  the  cord 
from  the  superficial  pudic  artery  and  the  ilio-inguinal  nerve. 

Dissection,  By  cutting  through  the  spermatic  cord  near  the  pubes,  and 
raising  it  towards  the  inner  abdominal  ring,  a  fibrous  band  below  Pou* 
part's  ligament,  the  deep  crural  arch,  will  appear  :  it  passes  inwards  to  the 
pubes,  and  is  to  be  defined  with  some  care. 

The  remaining  vessels  of  the  abdominal  wall,  viz.,  the  epigastric  and 
circumflex  iliac,  and  the  ending  of  the  internal  mammary  artery  are  to  be 
next  dissected.    The  epigastric  and  mammary  arteries  will  be  observed  on 
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raising  the  outer  edge  of  the  rectus,  one  above  and  the  other  below,  rami- 
fying in  the  muscle. 

The  epigastric,  with  its  earliest  branches,  may  be  traced  by  removing 
the  fascia  transversalis  from  it  near  Poupart's  ligament.  The  circumflex 
iliac  artery  lies  behind  the  outer  half  of  Poupart's  ligament,  and  should 
be  pursued  along  the  iliac  crest  to  its  ending. 

Deep  crural  arch.  Below  the  level  of  Poupart's  ligament  is  a  thin  band 
of  transverse  fibres  over  the  femoral  vessels,  which  has  received  the  name 
deep  crural  arch  from  ita  position  and  resemblance  to  the  superficial  crural 
arch  (Poupart's  ligament).  This  fasciculus  of  fibres,  beginning  about  the 
centre  of  the  ligament,  is  prolonged  inwards  to  the  pubes,  where  it  is 
widened,  and  is  inserted  into  the  pectineal  line  at  the  deep  aspect  of  the 
conjoined  tendon  of  the  broad  muscles  of  the  abdomen.*  It  is  closely 
connected  with  the  front  of  the  crural  sheath. 

Vesskls  in  the  Wall  of  the  Abdomen.  On  the  side  of  the  abdomen 
are  the  intercostal  and  lumbar  arteries  with  the  intercostal  nerves.  In  the 
flheath  of  the  rectus  lie  the  epigastric  and  internal  mammary  vessels ;  and 
around  the  crest  of  the  hip-bone  bends  the  circumflex  iliac  branch. 

The  intercostal  arteries  (fig.  138)  issue  between  the  false  ribs  (p.  337), 
And  enter  the  abdominal  wall  between  the  transversalis  and  internal  ob- 
lique muscles:  they  extend  forwards  with  the  nerves,  supplying  the  con- 
'tiguous  muscles,  and  some  end  in  the  teguments.  In  front  they  anasto- 
mose with  the  internal  mammary  and  epigastric  :  behind  they  communicate 
"vitb  the  lumbar  arteries. 

The  lowest  artery  accompanies  the  last  intercostal  nerve  below  the  last 
^b,  and  is  distributed  with  the  nerve. 

The  internal  mammary  artery.  The  abdominal  branch  of  this  vessel 
^p.  239)  enters  the  wall  of  the  a1>domen  beneath  the  cartilage  of  the  seventh 
:xnb.  Descending  in  the  sheath  of  the  rectus,  the  vessel  soon  enters  the 
substance  of  the  muscle,  and  anastomoses  in  it  with  the  epigastric  artery. 
The  epigastric  artery  (fig.  140,  a)  arises  from  the  external  iliac  about 
^  quarter  of  an  inch  above  Poupart's  ligament ;  it  ascends  in  the  sheath 
^Df  the  rectus  and  divides  above  the  umbilicus  into  branches  which  enter 
i^hat  muscle,  and  anastomose  with  the  internal  mammary. 

As  the  artery  courses  to  the  rectus  it  passes  beneath  the  cord,  and  on 
The  inner  side  of  the  internal  abdominal  ring ;  and  it  is  directed  obliquely 
inwards  aci*oss  the  lower  part  of  the  abdomen,  so  as  to  form  the  outer 
lx>undury  of  a  triangular  space  along  the  edge  of  the  rectus.  It  lies  at 
^rst  beneath  the  fascia  transversalis;  but  soon  perforates  the  fascia,  and 
^^nters  the  sheath  of  tiie  rectus  over  the  semilunar  border  at  the  posterior 
Aspect. 

The  branches  of  the  artery  are  numerous,  but  inconsiderable  in  size : — 
a.  'Tha  puhic  branch  is  a  small  transverse  artery,  which  runs  behind 
l*oupart's  ligament  to  the  |>osterior  aspect  of  the  pubes,  and  anastomoses 
Xvitb  a  similar  branch  from  the  opposite  side.  Behind  the  pubes  it  coni- 
^nunicates  with  a  small  oftset  from  the  obturator  artery  (tig.  141,/)  :  the 
^ize  of  this  anastomosis  varies  much,  but  its  situation  is  internal  to  the 
Crural  ring. 

*  Sometimes  this  structure  is  a  firm  distinct  band,  which  is  joined  by  some  of 
t.lie  lower  fibres  of  the  aponeurosis  of  the  external  oblique.  At  other  times,  and 
this  is  the  most  common  arrangement,  it  is  only  a  thickening  of  the  fascia  trans- 
'irersalis  with  the  fibres  added  from  the  tendon  of  the  transversalis  muscle. 
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exact  extent  outwards.     The  fascia  transversalis  and  the  spermatic  cord 
shoiihl  be  likewise  nicely  cleaned. 

Crossing  the  interval  apparent  below  the  border  of  the  transversalis 
muscle,  are  the  epigastric  vessels,  which  lie  close  to  the  inner  side  of  the 
internal  abdominal  opening,  but  beneath  the  fascia  transversalis.  A  small 
piec^  of  the  fascia  may  be  cut  out  to  show  the  vessels. 

Inguinal  Hernia.  A  protrusion  of  intestine  through  the  lower  part 
of  the  alnlominal  wall  near  Poupart's  ligament  (the  part  answering  to  the 
inguinal  region),  is  named  an  inguinal  hernia.  The  escape  of  the  intes- 
tine in  this  region  is  predisposed  to  by  the  deficiencies  in  the  muscular 
strata,  by  the  passage  of  the  spermatic  cord  through  the  abdominal 
parietes,  and  by  the  existence  of  fossa?  on  the  inner  surface  of  the  wall. 

The  gut  in  leaving  tlie  abdomen  either  passes  through  the  internal  ab- 
dominal ring  with  tlie  cord,  or  is  projected  through  the  part  of  the  abdom- 
inal wall  between  the  epigiustric  artery  and  the  edge  of  the  rectus  muscle. 
These  two  kinds  of  hernia  are  distinguished  by  the  names  external  and 
internal,  from  their  ))osition  to  the  epigastric  artery;  or  they  are  called 
oblique  and  direct,  from  the  direction  they  take  through  the  abdominal 
wall.  Tlius,  the  hernia  protruding  through  the  internal  abdominal  ring 
with  the  cord  is  called  external  from  l>e,ing  outside  the  artery,  and  oblique 
from  its  slanting  course ;  whilst  the  hernia  between  the  edge  of  the  rectus 
and  the  epigastric  artery  is  named  internal  from  being  inside  the  artery, 
and  direct  from  its  straight  course. 

External  or  Oblique  Inguinal  Hernia  leaves  the  ciivity  of  the 
abdomen  with  the  spermatic  cord,  and  traversing  the  inguinal  canal,  makes 
its  exit  from  that  passage  by  the  external  abdominal  ring. 

Anatomy  of  the  extenial  hernia.  To  acquire  a  knowledge  of  the  anatomy 
of  this  hernia  it  will  be  necessary  that  the  space  in  which  it  liea  (inguinal 
camil),  the  apertures  by  which  it  enters  and  leaves  the  wall  of  the  abdo- 
men (abdominal  rings),  and  the  coverings  it  receives  in  its  progress  to  the 
surface  of  the  body,  should  be  studied. 

The  inguinal  canal  (fig.  140)  is  the  interval  between  the  flat  muscles 
of  the  abdominal  wall,  which  contains  the  spermatic  cord  in  the  male, 
and  the  round  ligament  in  the  female.  Its  direction  is  oblique  down- 
wards and  inwards,  being  ncMirly  parallel  to,  but  above  Poupart's  ligament; 
and  its  length  is  about  one  inch  and  a  half.  Superiorly  it  ceases  at  the  in- 
ternal abdominal  ring ;  and  inferiorly  it  ends  in  the  external  abdominal 
ring. 

Towards  the  surface  of  the  body  the  canal  is  bounded  by  the  teguments, 
and  the  two  oblique  muscles  in  this  way: — The  skin  with  the  subjacent 
fatty  layer,  and  the  aponeurosis  of  the  external  obliijue,  a,  reach  the 
whole  length  of  the  passage ;  but  the  internal  oblique,  b,  exten<ls  only 
along  its  outer  third  (half  an  inch). 

Towards  the  cavity  of  the  abdomen  the  wall  of  the  canal  is  constructed 
by  the  conjoined  tendon  of  the  internal  oblique  and  transversalis,  and  by 
the  deep  membranous  stnita  in  the  wall  of  the  abdomen  in  this  wise  : — 
The  conjoined  tendon,  ii,  placed  in  front  of  the  other  structures,  reaches 
along  the  inner  two-thirds  of  the  s))ace  (about  an  inch) ;  and  beneath  or 
behind  it  come  the  fascia  transversalis,  (;,  the  subjMiritoneal  fat,  and  the 
peritoneum,  in  the  ord(;r  mentioned,  which  are  continued  all  along  the 
passage. 

Along  the  lower  part,  or  the  floor,  the  canal  is  limiUMl  by  the  union  of 
the  fascia  transversalis  with  Poupart*s  ligament,  and  by  the  fibres  of  the 
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ligament  insiTlecl  into  ilie  [wctim-Bl  line;  whilst  iilotig  ihp  upper  purt 
extent  is  di!  term  in  oil  only  !>}'  tiii'  up[)0»itioii  uf  tlie  muscles. 

Ill  tlic  female,  thv  ithiiu]  has  ihe  ^nnic  length  and  bnundarifii,  tlkati| 
is  usually  somewhat  smaller.     In  thul  sex  it  Indges  the  rounil  li^nioMl 

The  inttmnt  ahiiominat  ring  {ilg.  140)  is  an  aperture  in  ihi!  fa| 
Iisnsver!^a1is,  which  is  situate  tnidwuy  between  the  symphysis  puhis  and 
the  iliac  crest,  nnd  hair  an  inch  above  PoHpart's  ligament.     It  is  ovnl  In 
form,  the  exlrvmili^  of  the  oval  lieing  ilirHDii>i)  upwards  and  downwunis, 
ari<t  measures  about  halt'  an  inch ;  the  i'asciii  hi  its  outer  and  lower  pi* 
stronger  than  at  the  opposite  sides. 


Arching  above  and  on  the  innersideof  the  aperture,  is  the  lower  borte 
of  the  tninsversalis  mnsi-le,  d,  wliieh  is  fleshy  in  the  outer,  but  tendinous 
in  the  inner  linlf.  Deluw,  it  is  bounded  by  Poupart's  ligament.  On  tlio 
inner  side  lie  the  epiguslric  vessels  (a). 

This  opening  in  the  fascia  IransrersaliB  is  the  inlpt  to  the  InguiniU  cnnnl, 
and  through  it  ihe  oord,  or  the  round  ligument,  passes  into  the  wall  of  the 
abdomen.     The  external  hernia  enters  the  cunol  the  same  spot.     All  Ui« 
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protruding  parts  receive  a?  a  covering  the  prolongation  from  the  margin 
of  the  oi>ening. 

The  external  abdominal  ring  (fig.  135,  ^)  is  the  outlet  of  the  inguinal 
canal,  and  through  it  the  spermatic  cord  readies  the  surface  of  the  body. 
This  aperture  is  placed  in  the  aponeurosis  of  the  external  oblique  muscle, 
near  the  crest  of  the  pubes ;  and  from  the  margin  a  prolongation  is  sent 
on  the  parts  passing  through  it  (p.  410). 

Course  and  coverings  of  the  hernia,  A  piece  of  intestine  leaving  the 
abdomen  with  the  cord,  and  passing  through  the  inguinal  canal  to  the 
surface  of  the  body,  will  obtain  a  covering  from  evejry  stratum  in  tlie 
lateral  part  of  the  wall  of  the  abdomen,  except  from  the  transversalis 
muscle. 

It  receives  its  investments  in  this  order :  As  the  intestine  is  thrust  out- 
wards, it  carries  before  it  first  the  peritoneum  and  the  subperitoneal  fat, 
and  enters  the  tube  of  the  fascia  transversalis,  f  (infundibuliform  fascia), 
around  the  cord.  Still  increasing  in  size  it  is  forced  downwards  to  the 
lower  border  of  the  internal  oblique  muscle;  wliere  it  will  have  the  cre- 
masteric fascia,  c,  applied  to  it.  The  intestine  is  next  directed  along  the 
front  of  the  cord  to  the  external  abdominal  ring,  and  in  [>assing  through 
that  opening  receives  the  investment  of  the  intercolumnar  or  spermatic 
fascia.  Lastly,  as  the  hernia  descends  towards  the  scrotum,  it  has  the 
additional  coverings  of  the  superficial  fascia  and  the  skin. 

In  a  iiernia  whicli  has  pa««sed  the  external  abdominal  ring,  the  cover- 
ings from  without  inwards  are  the  following:  the  skin  and  the  superficial 
fascia,  the  spermatic  and  cremasteric  fasciie,  the  fascia  transversalis,  the 
subi>eritoneal  fat,  and  the  peritoneum  or  hernial  sac.  Two  of  the  cover- 
ings, viz.,  the  peritoneal  and  sub)>eritoneal,  originate  as  the  gut  protrudes, 
but  the  rest  are  ready  formed  around  the  cord,  and  the  intestine  slips  in- 
side them.  The  different  layers  become  much  thickened  in  a  hernia  that 
has  existed  for  some  time. 

Diagnosis.  If  the  hernia  is  small  and  is  confined  to  the  wall  of  the 
belly,  it  gives  rise  to  an  elongated  swelling  along  the  inguinal  canal.  If 
it  has  proceeded  farther,  and  entered  the  scrotum,  it  forms  a  flask-sha[>ed 
tumor  with  the  large  end  below,  and  the  narrow  neck  occupying  tlie  in- 
guinal passage. 

Whilst  efforts  are  being  made  to  force  back  a  piece  of  protruded  intes- 
tine during  life,  tlie  direction  of  the  canal,  and  the  situation  of  the  internal 
abdominal  ring  should  be  borne  in  mind. 

Seat  of  stricture.  The  protruded  intestine  may  be  constricted  at  the 
internal  abdominal  ring;  in  tlie  inguinal  canal  by  the  fleshy  internal  ob- 
lique muscle ;  and  at  the  external  abdominal  ring. 

The  stricture  is  placed  usually  at  .the  inner  abdominal  ring,  and  may  be 
produced  in  two  ways  :  either  by  a  constricting  fibrous  band  outside  the 
narrowed  neck  of  the  tumor,  or,  by  a  thickening  and  contraction  of  the 
peritoneum  itself  at  the  inner  surface  of  the  neck. 

Division  of  stricture.  To  set  free  the  intestine,  an  incision  is  made 
down  to  the  internal  abdominal  ring ;  and,  all  fibrous  bands  outside  the 
peritoneum  being  divided,  the  intestine  is  to  be  returned  into  the  abdo- 
men by  gentle  pressure. 

Supposing  the  intestine  cannot  be  replaced  in  the  abdomen  after  the 
previous  steps  have  been  taken,  the  surgeon  proceeds  to  lay  open  the  peri- 
toneum, and  to  divide  the  internal  stricture,  from  within  out,  on  a  director 
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placed  beneath  it.     With  a  view  of  avoiding  tlie  surrounding  vessels,  the 
cut  is  directed  upwards  on  the  front  and  mid-part  of  the  hernia. 

Other  designations.  This  kind  of  hernia  has  other  names  applied  to  it 
sometimes  by  surgeons,  according  as  it  has  passed  certain  points  in  the 
wall  of  the  abdomen.  If  the  intestine  remains  in  the  inguinal  canal, 
the  term  bubonocele  is  applied  to  the  swelling ;  but  if  it  has  extended  into 
the  scrotum,  the  appellation  scrotal  rvpture,  or  oscheocele,  is  given  to  the 
tumor. 

Varieties  of  the  external  hernia.  There  are  two  varieties  of  the  oblique 
inguinal  hernia  (congenittil  and  infantile),  which  are  distinguished  by  the 
condition  of  the  peritoneal  covering. 

Congenital  hernia.  This  kind  is  found  for  the  most  part  in  the  infant 
and  the  child,  though  it  may  occur  in  the  adult  male.  In  it  the  tube  of 
peritoneum,  which  accompanies  the  testicle  from  the  abdomen  in  the  foetus, 
remaining  unclosed,  the  intestine  descends  into  a  sac  already  formed  for 
its  reception. 

As  it  takes  the  course  of  the  inguinal  canal,  it  will  possess  the  cover- 
ings before  enumerated  for  the  external  hernia ;  and  it  passes  at  the  Arst 
to  the  bottom  of  the  scrotum,  instead  of  being  arrested  at  the  top  of  the 
testis. 

With  care  it  may  be  distinguished,  whilst  it  is  of  moderate  size,  by  its 
position  in  front  of  the  testicle. 

For  the  seat,  cause,  and  division  of  the  stricture,  refer  to  what  is  before 
stated  for  external  hernia. 

Infantile  hernia  is  much  rarer  than  congenital,  and  cannot  be  distin- 
guished from  the  common  external  hernia  during  life.  It  was  first  recog- 
nized in  the  young  child,  and  received  its  name  from  that  circumstance ; 
but,  like  the  congenital,  it  may  be  met  with  in  the  adult.  Its  chief  dif- 
ferential character  is  derived  from  the  state  of  the  peritoneum. 

The  peritoneum  has  the  following  condition  : — the  tube  of  that  mem- 
brane passing  with  the  testicle  in  the  foetus,  is  closed  only  at  the  internal 
abdominal  ring,  instead  of  being  obliterated  from  that  point  down  to  the 
testicle,  so  that  a  large  serous  sac  will  be  situate  in  front  of  the  spermatic 
cord,  and  may  occupy  the  inguinal  canal.  With  this  state  of  the  perito- 
neum, should  an  external  hernia  with  its  coverings  descend  along  the  cord 
in  the  usual  way,  it  will  pass  behind  the  unobliterated  sac,  like  a  viscus 
into  serous  membrane.  In  this  way  there  will  be  two  sacs ;  an  anterior 
(the  tunica  vaginalis),  containing  serum,  and  a  posterior  inclosing  the 
intestine. 

The  infantile  hernia  is  first  recognized  during  an  operation  by  the  knife 
opening  the  tunica  vaginalis.  The  of)erator  then  proceeds  to  lay  bare  the 
neck  of  the  hinder  or  hernial  sac,  and  to  treat  the  stricture  of  it  as  before 
described  (p.  423). 

The  Internal  or  Direct  Inguinal  Hernia  escapes  on  the  inner  side 
of  the  epigastric  artery,  and  has  a  straight  course  through  the  abdominal 
parietes.  Its  situation  and  coverings,  and  the  seat  of  stricture,  will  be 
better  understood  after  the  examination  of  the  part  of  the  abdominal  wall 
through  which  it  passes. 

Anatomy  of  the  internal  hernia.  At  the  lower  part  of  the  abdominal 
wall  is  a  triangular  space  (fig.  140)  which  is  bounded  by  the  epigastrie 
artery  on  one  side,  the  outer  edge  of  the  rectus  muscle  on  the  other,  and 
the  inner  half  of  Pouijart*s  ligament  below  :  it  measures  about  two  inches 
from  above  down,  and  one  inch  and  a  hidf  across  at  the  base. 
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The  constituents  of  the  ahominal  wall  in  this  spot  are,  tlie  te<^iiments; 
the  strata  of  the  muscles ;  and  the  layers  lininc^  the  interior  of  the  abdo- 
men, viz.,  fascia  transversal  is,  subperitoneal  fat,  and  ))eritoneuni.  The 
muscles  have  the  undermentioned  arrangement : — The  aponeurosis  of  the 
external  oblique  is  pierced  by  an  aperture  (external  abdominal  rin^)  towards 
the  lower  and  inner  angle  of  the  space  through  which  the  inguinal  hernia 
is  transmitted.  The  internal  oblique  and  tninsversalis,  which  come  next, 
are  united  together  in  the  conjoined  tendon  ;  as  this  descends  to  its  in- 
sertion into  the  pectineal  line,  it  covers  the  inner  two-thirds  (about  an  inch) 
of  the  space,  and  leaves  uncovered  about  half  an  inch  between  its  outer 
ed^  and  the  epigastric  vessels,  where  the  fascia  transversiilis  apfx'ars. 

Any  intestine  protruding  in  this  spot  must  make  a  new  path  for  itself, 
and  elongate  the  different  structures,  because  there  is  not  any  oi>ening  by 
'which  it  can  descend,  as  in  the  external  hernia.  Further,  the  coverings 
of  the  hernia,  and  its  extent  and  direction  in  the  abdominal  wall,  must 
vary  according  as  the  gut  projects  through  the  portion  of  the  space  covered 
l>y  the  conjoined  tendon,  or  through  the  part  external  to  that  tendon. 

Ootirse  and  coverings  of  the  hernia.  The  common  kind  of  the  internal 
liemia  (inferior)  passes  through  the  pai't  of  the  triangular  space  which  is 
covered  by  the  conjoined  tendon. 

Tlie  intestine  in  protruding  carries  before  it  the  j)eritoneum,  the  sub- 
peritoneal fatty  membrane,  and  the  fascia  transversalis ;  next  it  elongates 
the  conjoined  tendon,  or  as  in  a  sudden  rupture,  sepanites  the  fibres,  and 
^scnpes  between  them.  Then  the  intestine  advances  into  the  lower  part 
of  the  inguinal  canal,  opposite  the  external  abdominal  ring;  and  passes 
through  that  opening  on  the  inner  side  of  the  cord,  receiving  at  the  same 
t-inne  the  covering  of  the  fascias  permatica.  Lastly,  it  is  invested  by  the 
superficial  fascia  and  the  skin. 

In  number  the  coverings  of  the  internal  hernia  are  the  same  as  those  of 
"fthe  external ;  and  in  kind  they  are  the  same,  with  this  exception,  that  the 
^M>njoined  tendon  is  substituted  for  the  cremasteric  fascia. 

Xlie  position  of  the  openings  in  the  abdominal  wall  should  be  kept  in 
Knind  during  attempts  to  reduce  this  kind  of  hernia ;  and  the  stmightness 
of  the  course  of  the  internal,  in  comparision  with  the  external  hernia, 
should  be  remembered. 

LHagnoM,  This  rupture  will  be  distinguished  from  external  hernia  by 
its  straight  course  through  the  abdominal  wall,  and  by  the  neck  being 
t)la«c(Hi  close  to  the  pubes. 

After  this  hernia  has  acquin'd  a  large  size,  an  examination  during  life 
Ctftnnot  determine  whether  it  began  originally  in  the  triangular  space,  or 
^t  the  internal  abdominal  ring ;  for  as  an  external  hernia  incretises,  its 
^nrei^ht  drags  inwards  the  internal  ring  into  a  line  with  the  external,  and 
in  this  way  the  swelling  acquires  the  appearance  of  a  direct  rupture. 

Seat  of  stricture.  The  stricture  in  this  form  of  hernia  occurs  most 
Frequently  external  to  the  neck  of  the  tumor,  though  it  may  be  inside 
Prom  thickening  of  the  i)eritoneum  ;  and  it  may  occasionally  be  found  at 
^he  external  abdominal  ring. 

ZHvision  of  the  stricture.  The  neck  of  the  tumor  is  to  be  laid  bare, 
^nd  all  fibrous  bands  around  it  are  to  be  divided  without  injury  to  the 
peritoneum  ;  but  if,  after  this  has  been  done,  tlie  intestine  cannot  be  put 
l>ackwards  into  the  abdomen,  the  sac  is  to  be  opened,  and  the  internal 
constricting  band  is  to  be  divided  directly  upwards  on  a  director. 

In  the  operation  on  a  large  rupture  api>earing  to  be  direct,  the  operator 


426  DISSECTION   OF   THE    ABDOMEN. 

should  cut  on  the  front  and  mid-part  of  the  tumor,  so  as  to  avoid  the  epi- 
gastric vessels,  whose  lateral  position  cannot  be  known. 

Variety  of  internal  hernia.  Another  kind  of  internal  hernia  (8U|ierior) 
occurs  through  that  part  of  the  area  of  the  triangular  space  which  is  ex- 
ternal to  the  conjoined  tendon.  Its  existence  is  determined  by  the  unasiia] 
position  of  the  obliterated  hypogastric  artery  inside  the  abdominal  wall 
(p.  427). 

The  intestine  protrudes  through  the  wall  of  the  abdomen  close  to  the 
epigastric  artery,  and  descends  along  nearly  the  whole  of  the  inguinal 
canal  to  reach  the  external  abdominal  ring ;  so  that  the  term  "  direct" 
would  not  apply  strictly  to  this  form  of  internal  hernia. 

Coverings,  As  the  gut  traverses  nearly  the  whole  of  the  inguinal 
canal,  it  has  exactly  the  same  coverings  as  the  external  hernia,  viz.,  the 
skin  and  the  superficial  fascia,  the  spermatic  and  cremasteric  fascise,  the 
fascia  transversalis,  and  the  subperitoneal  fat  and  the  peritoneum. 

Diagnosis,  This  form  of  internal  hernia  would  be  considered  external 
during  life  from  its  course  and  its  form  ;  and  yet  it  must  be  remembered 
that  the  epigastric  vessels  are  placed  on  the  outer  part  of  its  neck,  whilst 
in  the  hernia  which  it  stimulates,  they  lie  on  the  inner  side.  It«  nature 
can  be  ascertained  with  certainty  only  after  death. 

Seat  of  stricture.  The  constriction  of  the  intestine  will  take  place 
from  similar  causes,  and  at  the  same  spots  as  in  the  external  hernia. 

Division  of  the  stricture.  From  an  inability  to  decide  always  in  the 
living  body  whether  a  small  hernia  is  internal  or  external,  the  rule  ob- 
served in  dividing  the  stricture  of  the  neck  of  the  sac  is,  to  cut  down  upoo 
the  mid-part  of  the  tumor;  and  if  it  is  necessary  to  open  the  peritoneum, 
to  cut  directly  upwards,  as  in  the  other  kinds  of  inguinal  hernia. 

Umbilical  Hernia,  or  exomphalos,  is  a  protrusion  of  the  intestine 
through  or  by  the  side  of  the  umbilicus.  It  is  very  variable  in  size,  and 
its  course  is  straight  through  the  abdominal  wall. 

Coverings,  The  coverings  of  the  intestine  are  few  in  number :  They 
are  the  skin  and  the  superficial  fascia ;  a  prolongation  from  tlie  tendinous 
margin  of  the  umbilical  opening ;  together  with  covering  of  the  fascia 
transversalis,  the  subperitoneal  fat,  and  the  peritoneum.  Over  the  end  of* 
the  tumor  the  superficial  fascia  blends  with  the  other  contiguous  struc* 
tures,  and  its  fat  disappears. 

If  the  hernia  is  suddenly  produced,  it  may  want  the  investment  other* 
wise  derived  from  the  edge  of  the  umbilicus. 

Seat  of  stricture.  The  stricture  on  the  intestine  is  generally  at  the 
margin  of  the  tendinous  opening  in  the  abdominal  wall ;  and  it  may  be 
either  outside,  or  in  the  neck  of  the  sac,  as  in  the  other  kinds  of  hernia. 
It  should  be  remembered  that  the  narrowed  neck  is  at  the  upper  part  and 
not  in  the  centre  of  the  swelling. 

Ditnsion  of  the  stricture.  The  constriction  may  be  removed  by  cutting 
externally  the  parts  around  the  neck.  Or  if  the  sac  is  to  be  opened,  the 
knife  may  be  carried  upwards  in  cutting  through  the  stricture ;  but  there 
is  not  any  vessel  liable  to  injury  in  the  operation. 

Other  Forms  of  Hernia.  At  each  of  the  other  apertures  in  tlie 
parietes  of  the  abdomen,  a  piece  of  intestine  may  be  protruded,  so  as  to 
form  a  hernial  tumor.  For  instance  there  may  ha  femoral  hernia  below 
Poupart's  ligament,  witli  the  femoral  vessels ;  obturator  hernia  through 
the  thyroid  foramen,  with  the  artery  of  the  same  name ;  and  ischiatie 
hernia  through  the  ischiatic  notch. 
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The  femoral  hernia,  as  tlie  most  important,  will  be  noticed  presently ; 
but  the  student  must  refer  to  some  s^ieeial  treatise  for  information  re- 
specting the  other  abdominal  hernia;. 

Dissection,  The  abdomen  may  be  now  o[)ened  to  see  the  cords  and 
the  depressions  on  the  posterior  surface  of  the  abdominal  wall.  A  tnins- 
verse  cut  may  be  made  through  the  umbilicus  across  the  front  of  the  ab- 
domen ;  and  on  holding  up  the  lower  half  of  the  ivall,  fibrous  cords  will 
be  seen  ascending  to  the  umbilicus  from  the  pelvis. 

Cords  of  the  abdominal  wall.     In  the  middle  line  is  the  prominence  of 
the  remains  of  the  urachus,  which  reaches  from  the  summit  of  the  bladder 
to  the  umbilicus.     On  each  side  is  another  cord  of  the  obliterated  hy[>o- 
g:astric  artery ;  this  is  directed  from  the  side  of  the  |)elvis  to  the  umbili- 
cus, and  lies  usually  behind  or  close  to  the  epigastric  artery,  near  Pouiuirt's 
iigament. 

FossiK,  With  this  disposition  of  the  cords,  two  fossa;  are  seen  near 
Poupart's  ligament,  one  on  each  side  of  the  obliterated  hypogastric  artery  ; 
they  corresi>ond  with  the  situation  of  the  internal  and  external  al)dominal 
ringd,  and  with  the  places  where  the  external  and  internal  (common  kind) 
Iiemise  occur. 

But  occasionally  the  cord  of  the  oblitenUed  hypogastric  is  moved  in- 

'vrards  from  the  epigastric  artery,  to  the  line  of  junction  of  the  outer  with 

the  inner  two-thirds  of  the  triangular  s))}ice  through  which  the  direct 

Jiernia  comes.     In  this  position  of  the  cord  there  will  l>e  three  fossa'  on 

the  lower  part  of  the  abdominal  wall ;  viz.,  an  inner  between  it  and  the 

BJtrachus,  a  middle  one  between  it  and  the  epigivstric  vessels,  and  an  exter- 

tial  outside  the  epigastric  artery.     And  there  may  be  one,  two,  or  three 

in^inal  hemiie,  on  each  side  of  the  body,  according  to  the  depth  of  the 

i'osras,  and  the  predis)K>sition  to  protrusion  of  the  intestine. 

Femoral  Hernia.     In  this  hernia  the  intestine  h>aves  the  abdomen 

below  Ponpart's  ligament,  and  descends   in  a  loose  mcml)ranous  sheath 

around  the  femoral  vessels.     Only  so  much  of  the  structures  will  be  de- 

^ribed  here  as  can  be  now  seen,  the  rest  are  noticed  fully  in  the  dissection 

oC  the  thigh. 

dissection.     The  dissection  for  the  femoml  hernia  is  to  be  made  on  the 
/ef't-  side  of  the  body. 

The  lower  portion  of  the  abdominal  wall  is  to  be  divided  from  the  um- 

bi Ileus  to  the  pubes.     The  peritoneum  is  to  be  detiurhed   from  the  inner 

st»  «-^aee  of  the  wall  near  Poupart*s  ligament,  by  means  of  a  transverse  cut 

jiB£9>'S  aUove  that  band;  and  is  to  be  raised  from  the  iliac  fossa.     The  layer 

of     «:he  subperitoneal  fat  is  to  Ik*  separated  in  thc^  same  way,  but  before  this 

Ci3^t:b  be  done,  it  will  be  necesvsary  to  cut  throuj^h  the  spermatic  cord  at  the 

Hlz»-tf Nominal  ring;  as  this  layer  is  raised,  some  lymphatic  glands  will  be 

l^E«r1  bare  by  the  side  of  the  iliac  vess<*ls.     Any  h)ose  tissue  remaining  is 

tc»     ^  taken  away  to  show  the  up[H*r  opening  of  the  membranous  crural 

^Vvcrath  containing  the  femoral  vessels,  and  the   interval  (crural  ring)  on 

tVtt«=?i'' inner  side  (fig.  141).     In  this  dissection   the  g(;ni to-crural  nerve  is 

s%^c^n  on  the  iliac  artery. 

Afterwards  the  fascia  transversalis  and  the  iliac  fascia  are  to  be  traced 
to  Poupart's  ligament,  to  see  the  part  that  each  takes  in  the  production  of 
tbe  crural  sh(^ath. 

Ap9^ctomy  of  femoral  hernia.     The  mfmibranes  concerned  in  the  femond 
hemisiare,  the  peritoneum;  the  subperitoneal  fat ;  the  transversalis  and 
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iliiw  fiisciic  lining  tlie  ink'riiir  of  tlie  abJiiminnl  enr iiy,  with  the  sh^ftth  ^ 

tlii^  ruiiioral  vessels  to  which  lltej  give  origin  at  Pou|Rirt's  ligaineDt. 

Tlie  peritoneum  lines  the  inner  RurPace  of  the  abdominal  wall,  wittn  .^  ^ 
liiiving  any  apertnre  tur  the  e^njie  of  the  intei<tiue ;  anil  its  thinneits  a^  ^ 
weakness  lire  ajipRrent  now  it  is  detached.  "'"* 

The  tiibptTitonral  f'al  extends  as  a  continuous  layer  beneath  the  peri   g-  ,_^. 
nf'iiin,  Imi  is  thickfst  and  most  librous  at  the  lower  |«irt  of  the  ahdoni*  ,«-    ' 
when:  the  iliac  vessels  (Ktss  under  Poupart's  ligament.     At  thai  ^I'o'''^^^  *?' 
extends  over  the  u|i[K'r  o|>ening  of  the  membranous  sliealha  around  '' 

vessels;  and  internal  to  the  vein,  it  itovers  ttie  sjiace  of  the  crural  ""{g^..^, 
well  IIS  a  lymphatic  gland  which  ()ccii|iies  that  sjiace.  ^^=^>  a» 

Where  this  layer  siretchi's  over  the  crural  ring  it  w  named  by  M.  ^  p, 
quel  septum  eruraie ;  imd  it  is  diMuribed  by  liim  as  buing  concave  tow  — -~a».i;, 
the  abdomen,  ami  (tonvex  towards  the  thigh.     An  inguinal  gland  in  -^ 

erally  attached  to  its  under  surfaee. 

The  fascia  transnertalis  has  been  l)efore  noticed  (p.  417).  At  "7*oo. 
[lari's  ligament  it  joins  tiic  iliac  faseia,  outside  liic  situation  of  the  _  J^ 
iliac  artery  (fig.  Ill):  but  interna!  to  that  ^iKit  it  ia  continued  downt.'v-Mrjg 
to  the  thigh  ill  front  of  the  femoral  vessels,  and  Ibrms  the  anterior  pktricT 
thti  crural  sheath. 

The  iliac  fascin  covers  llie  iliai-iie  muscle,  and  lies  beneath  the  ilite 
vessels.  At  Poll jiart's  ligament  its  disjiosUion  is  similar  to  thattifiAe 
transvcrsulis  fascia;  for,  external  to  the  iliac  vesscds,  it  joine  the  fsixit 
transversal  is  along  the  line  of  the  ligitinent;  but  o{i[>osite  the  vessels  it  is 
]irolonged  into  the  posterior  part  of  the  crural  sheath. 


Kig.  HI. 


iTfnd  brlballlHrudl- 


Tbe  crural  shralli  is  a  l(M>se  memhmnoiis  tube,  which  inclows  tbefeoH^ 
nd  vessels  us  lliey  entiT  the  ilii;;h,  and  is  obtained  from  the  fascite  lining 
the  alHlomeii.  Its  :interior  half  is  continuous  with  the  tascia  transvenili'< 
and  its  posterior  is  derived  from  the  fascia  iliaca.  The  sheath  is  notfO- 
tinly  filled  by  the  veswls,  tor  a  sjiaee  (crural  ring)  esisia  on  the  ion* 
side  of  the  vein.  throiif:b  which  the  intimline  descends  in  femoral  lierniS' 

The  crural  ring  (lig.  1  H.  ")  is  referred  10  idso  in  the  dissection  of  ibf 
thigh,  bill  its  bcuinilaries  aa-  b<'lter  seen  in  the  abtlomen.  It  is  the  nwt- 
val  ill  the  sheath,  at  the  inner  side  of  the  femoral  vein,  which  is  •boot 
half  an  inch  wide,  mid  is  filled  by  a  lymphatic  gland.  Ununding  it  iiW- 
naliy,  arc  Ginibciiuit's  ligament,  v.,  and  the  coiijoine/l  tendon;  and  Unit- 
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ing  it  externally  is  the  femoral  vein  (h)  without  the  intervention  of  the 
sheath.  In  front  is  Poupart's  ligament,  with  the  deep  arch  ;  and  behind 
is  the  pubes,  covered  by  the  pectineus  and  the  fascia  lata.  Alon^;  the 
front  of  the  space,  but  at  some  little  distance  from  it,  lies  the  spermatic 
cord  in  the  male,  and  the  round  ligament  in  the  female. 

Two  of  the  boundaries,  anterior  and  inner,  are  firm  and  sharp-edged, 
though  their  condition  varies  with  the  position  of  the  limb;  for  if  the  thigh 
18  raised  and  approximated  to  its  fellow,  those  bounding  parts  will  be 
relaxed. 

jRositton  of  vessels  around  the  ring  (fig.  141).  On  the  outer  side  is  the 
femoral  vein  (6);  and  above  this  are  the  epigastric  vessels  (c).  In  front 
18  a  small  branch  (pubic)  from  the  epigastric  artery  to  the  back  of  the 
pubes;  and  the  vessels  of  the  S))ermatic  cord  may  be  said  to  be  placed 
along  the  anterior  aspect  of  the  ring.  The  ring  is  bounded  in  the  male  by 
vessels  in  front  and  on  the  outer  side. 

But  in  some  bodies  the  obturator  artery  takes  origin  from  the  epigastric, 
and  lies  along  the  ring  as  it  passes  to  the  pelvis.  It  may  have  two  posi- 
tions with  respect  to  the  crural  ring : — either  it  is  placed  close  to  the  iliac 
vein,  so  as  to  leave  the  inner  side  of  that  ppace  free  from  vessels  ;  or  it 
arches  over  the  aperture,  descending  on  the  inner  side  at  the  base  of  Gim- 
bemat's  ligament;  in  this  last  condition  the  ring  will  be  encircled  except 
at  the  posterior  part. 

(Jourse  of  femoral  hernia.  The  intestine  leaves  the  abdomen  by  the 
opening  of  the  crural  ring;  and  it  descends  internal  to  the  vein  in  the 
large  crural  sheath,  as  far  as  the  saphenous  opening  in  the  thigh,  where  it 
projects  to  the  surface. 

Corerings,  In  its  progress  the  intestine  will  push  l)efore  it  the  peri- 
toneum, and  the  subperitoneal  fat  (septum  crurale) ;  and  it  will  displace, 
or  cause  to  be  absorbed,  the  gland  which  fills  the  crural  ring.  Having 
i-eached  the  level  of  the  saphenous  opening,  the  intestine  carries  before  it 
the  inner  side  of  the  crural  sheath,  and  a  layer  called  the  cribriform  fas- 
oia  ;  and,  lastly,  it  is  invested  by  the  teguments  of  the  thigli.  The  dissec- 
t.ion  of  the  thigh  may  be  referred  to  for  fuller  detail. 

Seat  of  stricture.  The  stricture  of  a  femoral  hernia  is  placed  opposite 
t-he  base  of  Gimbernat's  ligament,  or  lower  down  at  the  margin  of  the 
Saphenous  opening  in  the  thigh.  And  the  constriction  may  be  caused 
either  by  a  tibrous  band  outside  the  upjier  narrow  end  of  the  tumor,  or  by 
t.fae  thickening  of  the  peritoneum  inside  that  part,  ivs  in  inguinal  hernia. 

Division  of  the  stricture.  To  free  the  intestine  fnmi  the  constricting 
fihrous  band  arching  over  it,  an  incision  is  to  be  made  down  to  the  neck 
of  the  sac  at  the  inner  and  upper  part. 

And  to  relieve  the  deep  stricture  within  the  neck  of  the  sac,  the  peri- 
toneal bag  is  to  be  opened  and  a  director  introduced,  and  the  knife  is  to 
be  carried  horizontally  inwards,  or  upwards  and  inwards,  through  the 
thickened  sac  and  a  few  fibres  of  the  edo;e  of  Gimbernat's  liirnment. 

J^anger  to  vessels.  When  the  incision  is  made  upwards  and  inwards  to 
bosen  the  constricting  band  in  the  neck  of  the  tumor,  there  will  not  be 
anj  vessel  injured  unless  the  cut  should  be  made  so  htng  iva  to  reach  tlie 
spermatic  cord  in  the  male,  or  the  small  pubic  branch  of  tlie  epigastric 
•rlery. 

And  when  the  incision  is  made  directly  inwards  with  the  pame  view, 
there  is  not  usually  any  vessel  in  the  way  of  the  knife.  But  in  some  few 
instances  (once  in  about  eighty  operations,  Lawrence),  the  obturator  artery 
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takes  its  unusual  coarse  in  front  of  and  on  the  inner  side  of  the  neck  of 
the  hernia,  and  will  be  before  the  knife  in  the  division  of  the  stricture. 
As  this  condition  of  the  vessel  cannot  be  recognized  beforehand,  the  sur- 
geon will  best  avoid  the  danger  of  wounding  the  artery  by  a  cautious  and 
sparing  use  of  the  knife. 


Section  III. 

CAVITY  OP  THE  ABDOMEN. 

The  abdominal  cjxvity  is  the  space  included  between  the  spinal  column 
behind,  and  the  viscend  arches  'of  the  vertebrae  with  their  intervening 
muscles  in  front.  It  is  lined  by  a  serous  membrane  (peritoneum),  and 
contains  the  digestive,  urinary,  and  generative  organs,  with  vessels  and 
nerves. 

Disiectton,  To  prepare  the  cavity  for  examination,  the  remainder  of 
the  abdominal  wall  above  the  umbilicus  is  to  be  cut,  along  the  left  side  of 
the  linea  alba,  as  far  as  the  xiphoid  cartilage.  The  resulting  flaps  may  be 
thrown  to  the  sid*^s. 

Size  and  form.  This  space  is  the  largest  in  the  body.  It  is  ovoidal  in 
form,  with  the  ends  upwards  and  downwards,  so  that  it  measures  more 
in  the  vertical  than  the  transverse  direction ;  and  it  is  much  wider  supe- 
riorly than  inferiorly. 

Boundaries.  Above  it  is  limited  by  the  diaphragm;  below  by  the 
recto- vesical  fascia  and  the  levatores  ani,  and  the  structures  closing  the 
outlet  of  the  pelvis:  both  these  boundaries  are  concave  towards  the  cavity, 
and  are  in  part  fleshy,  so  that  the  space  will  be  diminished  by  their  con- 
traction and  flattening. 

In  front  and  on  the  sides  the  parietes  are  partly  osseous  and  partly 
muscular : — thus  towards  the  upper  and  lower  limits  is  the  bony  frame- 
work of  the  skeleton,  viz.,  the  ribs  in  one  direction  and  the  pelvis  in  the 
other ;  but  in  the  centre  are  stretched  the  muscles  of  the  abdominal  wall. 

Behind  is  placed  the  spinal  column  with  the  muscles  contiguous  to  it, 
viz.,  the  psoas  and  the  quadratus  lumborum. 

Alterationi  in  size.  The  dimensions  of  the  cavity  are  influenced  by 
the  varying  conditions  of  the  boundaries.  Its  depth  is  diminished  by  the 
contraction  and  descent  of  the  diaphragm,  and  the  contraction  and  ascent 
of  the  levatores  ani ;  and  the  cavity  is  restored  to  its  former  dimensions 
by  the  relaxation  of  those  muscles. 

The  width  is  lessened  by  the  contraction  of  the  abdominal  muscles ;  but 
it  is  increased,  during  their  relaxation,  by  the  action  of  the  diaphragm 
forcing  outwards  the  viscera.  The  greatest  diminution  of  the  space  is 
effected  by  the  simultaneous  contraction  of  all  the  muscular  boundaries, 
as  in  the  expulsion  of  the  excreta. 

Division  of  the  space,  A  division  has  been  made  of  the  space  into  the 
abdomen  proper  and  the  cavity  of  the  pelvis. 

The  abdominal  portion  reaches  from  the  diaphragm  to  the  brim  of  the 
pelvis,  and  lodges  the  alimentary  tube  and  its  appendages,  together  with 
the  kidneys. 
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The  pelvic  portion  18  situate  below  the  brim  of  the  |>elvit<,  and  contains 
chiefly  the  generative  and  urinary  organs. 

The  following  description  concerns  the  part  of  the  cavity  between  the 
diaphragm  and  the  brim  of  the  pelvis.  Towards  the  end  of  the  dissection 
oftlie  abdomen,  the  pelvic  portion  will  receive  a  separate  notice. 

Begion$.  The  upper  (>art  of  the  abdominal  cavity  is  divided  into  re- 
gions by  lines  extended  between  certain  |>oints  of  the  (Mirietes. 

If  two  circular  lines  are  carried  round  the  body,  so  that  one  shall  be 
opfHhtite  the  cartilage  of  the  ninth  rib,  and  the  other  on  a  level  with  the 
most  prominent  point  of  the  crest  of  the  hip-bone,  the  cavity  will  be 
divided  into  three  circles  or  zones,  upper,  middle,  and  lower. 

Each  of  these  circles  has  been  further  subdivided  into  three  by  a  line, 
on  each  side,  from  the  cartilage  of  the  eighth  rib  to  the  centre  of  Poupart's 
iigament.  The  piece  marked  off,  on  each  side,  from  the  three  circles  by 
cbe  vertical  line  is  named  res))ectively,  frdm  above  downwards,  hy|>ochon- 
driac,  lumbar,  and  iliac ;  whilst  the  central  part  of  each  circle  is  desig- 
fsated  from  above  down,  epigastric,  umbilical,  and  hypogastric. 

In  addition,  the  middle  and  lower  |)art  of  the  liy|>og}istric  space  is 
^jimed  pubic  region,  whilst  the  contiguous  portions  of  the  hy(>ogastric  and 
§l.iac  parts  constitute  the  inguinal  region. 

CofUtnti  and  their  position.  The  alimentary  tube,  the  liver,  pancreas, 
spleen,  and  kidney,  occupy  the  abdomen  proper. 

The  alimentary  tube  presents  differences  in  fonn,  and  is  divided  into 
^€omach,  small  intestine,  and  large  intestine ;  and  the  two  last  are  further 
^  Aibdivided,  as  it  will  afterwards  appear.  The  several  viscera  liave  the 
^VjUowing  general  position  :  The  small  intestine  is  much  coiled,  and  occu- 
py les  the  greater  i>art  of  the  cavity ;  whilst  the  great  intestine  arches 
^^Tound  it.  Both  are  fixed  in  ()Osition  by  (lieces  of  the  serous  lining, 
^rf^bove  the  arch  of  the  great  intestine  are  situate  the  stomach,  tlie  liver, 
'^Wie  spleen,  and  the  [mncreas ;  and  below  it,  is  the  convoluted  small  gut. 
X^hind  the  large  intestine,  on  each  side,  is  the  kidney  with  its  excretory 

Superficial  view  of  the  contents.  On  first  0()ening  the  abdomen  the 
following  viscera  ap|M.'ar :  On  the  right  side  is  the  liver,  which  is  partly 
concealed  by  the  ribs.  On  the  left  side  a  piece  ot  the  stomach  is  visible  ; 
but  this  viscus  lies  for  the  most  [lart  beneath  the  ribs  and  the  liver.  De- 
«c€fnding  from  the  stomach  is  a  fold  of  |>eritoneuiii  (the  large  omentum), 
ii'l:iich  reaches  to  the  pelvis,  and  conceals  the  small  intestine:  in  some 
ho«J[  ies  the  omentum  is  raised  into  the  left  hy{K)chondritu;  region,  and  leaves 
</i«^     intestine  uncovered. 

if  the  bladder  is  distended,  a  small  part  of  it  may  come  into  view  just 
*1>^3^  ve  the  pelvis,  but  commonly  it  is  not  seen. 

JMBefore  the  natural  |)ositi(m  of  the  viscera  is  disturbed,  their  situation  in 
th«:2t  different  regions  of  the  abdomen,  and  their  connections  with  surround- 
in  2^  parts  should  be  examined. 

CONNECTIONS  OF  THE  VISCKUA. 

The  stomach  (fig.  142,  a)  intervenes  between  the  gullet  and  the  small 

\r*  t.Cifttine,  and  is  partly  retained  in  position  by  pieces  of  the  serous  meni- 

V^-r^ne.     It  is  somewhat  of  a  conical  form,  with  the  larger  end  to  the  left 

f\<le;and  it  occupies  the  left  hy[)Ochondriac,  the  epigastric,  and  part  of 

X\ie  right  hypochondriac  region. 
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At  the  k-ft  eml  it  receives  the  reso[.hftgiie  (l>),  by  which  it  ia  firmly 
fixi-il  In  the  rlin|>]ini»in ;  hei-i«  it  lies  bctu-Hih  tlie  ribs,  nnd  ig  in  eontuvt 
with  llie  it|>leen  (in),  10  which  it  ia  coiiDected  by  a  lolil  of  peritoneum 
(S|ileiiii:  omentum^  :   when   this  part  of  the  stomach  is  distended  it  pushes 

Fig.  142. 


np  llie  iliu]ihni;:m,  mi<l  encroaches  on  the  sfiace  for  the  heart  and  the  k(l 
lung.  The  ri(;ht  ixuvmily  -mi*  in  the  snmll  intestine.  And  reaches  lownnfc 
the  giill  hliidihr  ;  it  irt  in  (.(.nlaet  wilh  the  under  ]i8rt  of  the  liver. 

The  nntiTior  siirlJicN  tonehcs,  from  lell  to  riglit,  the  dinphra}^,  the  flb. 
doiiiinnl  Willi,  jind  ihc' liver;  iind  tln^  |wsterior  surfiice  coiTeS|K»nd» willi 
the  |>itniTi'ii.«,  the  piliiirs  of  tlie  <liii|ihnij.'m,  the  uorta  und  vena  cava,ind 
the  suhir  plrxiis. 

The  upiHT  horder  is  conn'iirted  to  tbi-  liver  hy  a  proceM  of  peritoneum. 
the  :*ni!ill  oni.'utinn  ;  and  the  lower  Ixuiler  gives  nttnchment  to  anoihw 
piTitoiH-iil  fold,  the  gri-at  om  -ntum  or  e,.ip!o;>n,  which  floats  freely  over 
the  intestine. 

Tlie  toini.  iind    the  ronneelions  of  ihe   stonineh   with   the  surrounding 


vith  the 


For  wIk 


I  ilie 


IS  empty  it  is  flaltwirf, 
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its  surfaces  looking  forwards  and  backwards,  and  its  borders  upwards  and 
downwards ;  but  when  distended,  it  becomes  sour.ewhat  circular,  and  makes 
a  rotatory  movement,  so  as  to  bring  forwards  the  liorder  usually  lowest, 
and  to  turn  upwards  that  surface  which  is  directed  forwards  at  other  times. 

The  [)Osition  and  connections  of  the  stomach  may  be  altered  by  varia- 
tions in  the  size  of  any  of  the  surrounding  organs,  or  by  the  accumulation 
of  fluid  in  the  chest,  or  in  the  belly.  The  stomach  may  be  dragged  down 
likewise  by  the  great  omentum  entering  a  hernia ;  or  it  may  be  forced 
down  towards  the  pelvis  by  the  pressure  of  tight  stays.  In  these  different 
changes  in  position,  the  right  end  moves  more  than  the  left,  because  it  is 
attached  mainly  by  peritoneum  to  the  parts  around. 

The  small  intestine  (intestinum  tenue)  reaches  from  the  stomach  to  the 
right  iliac  region,  where  it  ends  in  the  large  intestine.  It  is  divided  into 
three  parts,  duodenum  (twelve  fingers'  length),  jejunum,  and  ileum  :  of 
the  last  two,  the  former  receives  its  name  from  its  empty  condition,  and 
the  latter  from  its  numerous  coils. 

The  duodenum  (fig.  142,  /)  cannot  be  satisfactorily  seen  at  present,  and 
it  will  be  examined  afterwards  (p.  445). 

The  jejunum  and  ileum  (fig.  143)  begin  on  the  left  side  of  the  second 
lumbar  vertebra,  without  any  distinct  mark  of  separation  from  the  duode- 
num. Two-fifths  of  the  intestine  belong  to  the  jejunum,  and  the  remain- 
ing three-fifths  to  the  ileum. 

This  part  of  the  intestinal  tube  forms  many  convolutions  in  the  umbili- 
cal, hypogastric,  lumbar,  and  iliac  regions  of  the  abdomen  ;  and  it  de- 
scends oftentimes,  but  more  frequently  in  the  female,  into  the  cavity  of  tie 
pelvis.  In  front  of  the  convolutions  is  the  great  omentum.  Beyond  tiie 
duodenum  the  intestine  is  fixed  posteriorly  to  the  spine  by  a  process  of 
peritoneum  named  the  mesentery,  which  contains  the  vessels  and  nerves. 
Surrounding  the  jejunum  and  ileum  is  the  large  intestine  or  colon  :  but 
on  the  left  side  of  the  body  the  colon  is  concealed  by  the  small  intestine. 

The  large  intestiney  or  the  colon  (fig.  142),  is  sacculated,  and  is  more 
fixed  than  the  jejunum  and  ileum.  It  begins  in  the  right  iliac  region  in  a 
rounded  part  or  head  (caput  caecum  coli),  and  ascends  to  the  liver  through 
tlie  right  iliac,  lumbar,  and  hypochondriac  regions.  Crossing  then  the 
abdomen  below  the  stomach,  it  reaches  the  left  hypochondriac  region  ;  and 
it  lies  in  this  transverse  part  of  its  course  between  the  epigastric  and  um- 
bilical regions,  or  altogether  in  the  latter.  Finally,  it  descends,  on  the 
left  side,  through  the  regions  corresponding  with  those  it  occupied  on  the 
right,  and  forms  a  remarkable  bend  (sigmoid  fiexure)  in  the  left  iliac 
fossa  ;  then  becoming  straighter  it  passes  through  the  pelvis  to  end  on  the 
surface  of  the  body. 

It  is  divided  into  six  parts,  viz.,  caecum,  ascending  colon,  transverse 
colon,  descending  colon,  sigmoid  fiexure,  and  rectum. 

The  cacum  (fig.  142,/)  (caput  caecum),  or  the  commencement  of  the 
colon,  is  placed  in  the  right  iliac  fossa,  in  which  it  is  fixed  by  the  perito- 
neum being  stretched  over  it.  In  front  usually  are  convolutions  of  the 
Bwiill  intestine,  but  when  it  is  distended  it  touches  the  ubdominnl  wall. 
Behind,  it  rests  on  the  iliac  fascia,  only  fatty  and  areolar  tissues  interven- 
ing. On  the  inner  side  it  is  joined  by  the  small  intestine ;  and  it  presents 
inferiorly  a  worm-like  piece — the  vermiform  appendix. 

Sometimes  the  peritoneum  surrounds  the  caecum,  and  attaches  it  by  a 
process  to  the  abdominal  wall. 

The  ascending  colon  (fig.  142,  g)  reaches  from  the  caecum  to  the  under 
2ft 


4i(fc>  UrSSECTION    OF    THE    ABDOMES. 

Tlie  inner  sHrfncc  is  Hmoolh ;  l)ut  ihe  outer  is  rough,  when  it  i 
t'Tom  thp  jmrts  with  which  it  is  naturally  in  contact.  Thu  mnmbMM 
forms  processes  or  folds  bb  it  poMca  from  viscus  to  viscus  along  the  rt*- 
sole  i  and  the  folds  attaching  the  viscera  to  tlic  abdominal  wall  coiuin  far 
the  most  |inrl  of  two  lavers,  one  on  each  side  of  the  vessels. 

Thu  eotilinuily  of  the  sac  may  be  Inieed  in  a  liorixontal  and  a  vpnical 
dirt'ction. 

HorUontal  circle  around  iha  abdomen.  The  membrane,  when  followed 
outwards  from  the  umbilicas.  surrotinds  [larily  the  large  intestine  on  tbe 
left  side,  and  fixes  it  to  the  abdominal  nail.  Knim  the  colon  it  mar  ber 
traced  over  the  kidney  a»  far  a»  the  middle  line,  «  here  it  is  reHi-cted  nloitg 
the  front  of  the  vesiielfl  supplying  the  small  intestine,  thence  urotiud  the 
intestine,  and  back  to  the  spine  along  the  seme  ves-Hcls.  I^asily.  it  mny 
be  pui'sued  outH-ards  to  the  rijfht  kidney,  to  the  colon  which  it  nncirclts 
like  the  left,  and  along  the  wall  of  the  abdomen  to  the  umbilicus. 

The  piece  of  membrane  fixing  the  colon  on  each  side  to  the  abdominnl 
wall,  in  named  muso>colon,  and  that  attaching  ibe  small  intestine  is  the 
mesentery. 

Vertical  cirele/rom  abort  downtearili.  From  the  under  sarfnce  nf  ilia 
liver  the  peritoneum  may  be  followed  along  the  hepatic  vessels,  one  piece 
before  and  ibe  other  behind  them  to  the  upjier  border  of  the  etomaob.  the 
iwo  forming  the  small  omentum.  At  Ihe  siomucb  the  two  pieces  disuniie, 
one  passing  before,  and  the  other  l«.-hind  ii;  but  beyond  that  vi»cu8  ihey 
are  applied  lo  each  other  to  form  the  great  Qmentiim  or  epiploon.  ASlnt 
descending  in  contact  to  tlie  lower  part  nf  the  abdomen  they  bend  back* 
wards,  separatlns  lo  inclose  the  transverse  colon  like  the  stnniiu'h,  and 
they  arc  then  continued  to  the  spine,  giving  rise  lo  the  transverse  meso- 
colon. At  the  attachment  of  the  transverse  meso-colun  to  the  ubduminal 
wall,  the  two  companion  pieces  part  from  each  other — one  passing  up- 
wards, the  other  downwards.' 

The  t4Bcending  piece  is  continued  in  front  of  the  pancreas  and  tlie  pillais 
of  tbe  diaphragm,  and  blends  with  the  peritoneum  on  the  under  surface  of 
the  liver. 

The  descending  piece  or  layer  may  be  followed  from  the  transverse 
meso-colon  over  the  duodenum  and  the  great  vessels  on  the  spine  (aorta 
and  cava)i  till  it  meets  with  the  artery  to  the  small  intestine,  along  which 
it  is  continued  to  form  the  mesentery,  as  before  explained  in  tracing  itie 
|)eritDiieum  in  a  circular  direction. 

Prom  the  root  of  the  raeaenleric  artery  the  peritoneum  descends  to  the 
pelvis,  and  covers  partly  the  viscera  in  that  cavity.  For  instance,  sur- 
rounding the  upper  part  of  the  rectum,  it  attaches  tliis  to  ilie  iibdumiiml 
wall  by  the  mesu-rectum;  next,  it  is  continued  forwards  between  the  rec> 
tum  and  the  bladder  in  the  male,  or  between  the  rectum  nnd  the  ut«rus  in 
the  female,  where  it  forms  a  pouch.     Thence  it  [iiisses  from  the  pelvis  over 


tlie  back  and  sides  of  the  bladder. 

Lastly,  the  serous  membrane  is  coi 
it  presents  tlie  fossa;  before  alluded  t 
wards  on   the  wall  of  the  i 


surface  of  the  liver,  lo  the  under  surface  of  this 


tinned  lo  the  inguinal  region,  where 
(p.  427)!  and  it  c»n  lie  (meed  wp- 
diaphragm  and  upper 


'  Somi-linies  the  two  pieoet  ascend  over  t 
fttlAchetl  lo  it  nnd  thi'  transverse  meso-colon, 
separitte.  In  tiial  casa  the  itrereniting  layer  i 
the  tmnsverBe  colon,  liko  that  for  (he  small  ii 


1  trunsvcrse  colon,  being  sllgfati/ 
<  liigli  as  the  pancreas  Iwtnre  ibejr 
luld  fumi  a  distinct  meneuterr  far 
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of  the  peritoneum  ;  it  lies  on  the  large  vessels  (aorta  and  cava)  and  on  the 
pillars  of  the  diaphragm. 

The  liver  changes  its  situation  with  the  ascent  and  descent  of  the  dia- 
phragm in  respiration  ;  for  in  inspiration  it  descends,  and  in  expiration  it 
r^ains  its  former  level.  In  tlie  upright  and  sitting  postures,  too,  tiiis 
viscus  descends  lower  than  in  the  horizontal  condition  of  the  body ;  so 
that  when  the  trunk  is  erect,  the  anterior  border  may  be  felt  underneath 
the  edge  of  the  ribs,  but  when  the  body  is  reclined  it  is  withdrawn  within 
the  margin  of  the  thorax. 

The  connections  of  the  liver  with  the  surrounding  parts  may  be  changed 
by  the  growth  of  tumors,  by  collections  of  fluid  in  the  chest  or  in  the 
abdomen,  or  by  constricting  the  space  for  its  lodgment,  as  in  tight  lacing. 

The  spleen  (fig.  142,  m)  lies  deeply  in  the  left  hypochondrium,  between 
the  stomach  and  the  ribs,  and  is  connected  by  peritoneum  to  the  great  end 
of  the  stomach  on  the  one  side,  and  to  the  diaphragm  on  the  other.  It« 
po«ition  is  almost  vertical. 

The  outer  surface  is  (convex,  and  touches  the  diaphragm  opposite  the 
ninth,  tenth,  and  eleventh  ribs.  At  the  inner  surface,  whicli  is  concave, 
the  vessels  enter  (p.  465),  and  to  it  is  attached  a  process  of  peritoneum, 
the  gastro-splenic  omentum :  the  part  in  front  of  the  vessels  touches  the 
stomach ;  and  the  part  behind  them  is  in  contact  with  the  tail  of  the  pan- 
creas, the  suprarenal  capsule,  and  the  left  crus  of  the  diaphragm. 

Below  the  spleen  is  a  transverse  piece  of  the  peritoneum  (pleurocolic 
fold),  the  kidney,  and  the  beginning  of  the  descending  colon.  When  the 
stomach  is  distended  the  spleen  is  somewhat  behind  it. 

The  kidney  should  be  examined  on  the  left  side  of  the  body,  so  that  the 
duodenum  may  not  be  displaced.  In  order  that  it  may  be  seen,  the  de- 
scending colon  and  the  peritoneum  must  be  separated  from  the  abdominal 
wall,  and  it^  casing  of  fat  should  be  torn  through. 

This  viscus  is  surrounded  with  fat,  and  is  situate  in  the  lumbar  region 
opposite  the  last  dorsal,  and  the  upper  two  or  three  lumbar  vertebne.  Its 
position  is  somewhat  oblique,  and  the  upper  end  is  nearer  than  the  lower 
to  the  spinal  column. 

In  front  of  the  kidney  are  the  peritoneum  and  the  colon  ;  and  behind 
it  Are  the  quadratus  lumborum  and  psoas  muscles,  with  the  diaphi-agm  and 
the  last  rib.  Above  each  kidney  and  resting  on  it,  is  the  suprarenal  cap- 
sule.    The  inner  border  looks  to  the  spine  and  receives  the  vessels. 

Difference  on  opposite  sides.  The  right  kidney  is  placed  rather  lower 
than  the  left ;  it  reaches  as  high  as  the  lower  border  of  the  eleventh  rib, 
whilst  its  fellow  is  opposite  the  upper  border  of  the  corresponding  rib.  In 
front  of  the  right,  besides  the  common  connections  before  si)ecified,  is  the 
duodenum  :  and  before  the  left  one  is  the  lower  end  of  the  spleen.  Above 
the  right  is  the  liver,  and  above  the  left  the  spleen. 

The  connections  of  the  pancreas  may  be  omitted  for  the  present.  This 
tIscus  is  described  at  page  446. 

THE    PERITONEUM. 

This  is  the  largest  serous  membrane  in  the  body.  Like  other  mem- 
l>ranes  of  the  kind  it  is  a  closed  sac  in  the  male,  but  in  the  female  its 
cavity  is  continuous  with  the  canals  of  the  Fallopian  tubes.  One  part  of 
It  lines  the  wall  of  the  abdomen  (parietal  layer),  and  another  is  reflected 
over  the  different  viscera  (visceral  layer),  e^tcept  where  the  vessels  enter. 


43S  DISSECTION    OF   THE    ABItOMGN. 

(lir'Ci'S,  like  (lie  otiior  unit^iila.      It  cuverg  lUe  vpshcIs  \tas 
two  visoora,  i»iil  is  cootinued  inlmorly  inro  the  grciU  (i 

Folih  on  tlw  large  intettine.  The  large  tnlenline  is  coniiL-ctt^l  lo  llm 
wiiil  nC  ilie  ahJomen  by  protessfw  of  lh«  ]X!riloneuni  (tiiego-colic),  »hii-li 
aiv  fiirme<t  of  two  piut^ee.  like  llie  oilier  t'liliU,  tlioii);li  tlic_y  uri*  ni  ti'tna 
difltniicc  rrum  each  other.  Each  part  of  th«  colon  has  n  spparal«  tneto. 
colon  fttlaching  it,  tlius  ihere  is  an  ascending,  n  tmmvp.rM.',  a  ilwcfnclittp. 
And  a  nigmoid  itieao-colon.  The  cfficum  ie  fixeil  by  a  meao-cfeciim,  anil 
the  rer.tum  by  a  meeo-rectiim. 

The  mnio-c-iecum  nilacliea  tht^  caput  ciecuiii  coli  lo  the  right  iliac  roi<?>a. 
IT^iiitlly  the  peritoneum  does  not  surrouiiil  the  gut  to  as  to  form  a  foM  huf' 
hind  it,  but  in  sonie  bodice  the  eeroua  memhiaiit:  furuishee  u  euajiensory 
procvsB  to  this  part  of  the  intestine. 

By  the  ateending  niid  detcending  meio-coloii  ilie  useending  and  the 
descending  part  of  the  colon  ak  kept  in  plai-e.  In  lljeac  foltb,  as  in  that 
of  the  cajcum,  ilie  ptritont^iini  does  not  i^omnionly  eurruund  thu  intrslinp. 
though  it  may  min^t  behind  the  gut  and  form  pniccmes  uf  eomo  len^h. 

The  npper  end  of  the  left  colon  has  a  dislinrt  fnld  ( plcum-eolir). 
fixing  it  to  the  nnll  of  thi?  abdomen.  Atlanhed  by  »  urid«  part  lo  Ihc 
diupliragm  opposite  the  eleventh  or  tvnih  rib,  it  panseH  iruiisrertH^ly  Ik-Iow 
the  splMtn,  and  forms  the  lower  boundary  of  a  liollow  in  which  tbo  spkcn 

The  tran$rerie  mno-eolon  itt  a  more  jierfcut  fold  than  either  of  lh« 
others  connected  with  the  large  intestine,  and  gervett  as  a  partilion  betHL*«ii 
the  small  intealine  and  the,  stomach,  liver,  and  spWn.  By  one  aide  it  is 
fixed  to  the  colon,  and  by  the  other  to  the  abdominis  wall  below  the  pan- 
crcns.     It  incloses  the  vessels  of  the  colon  between  its  layers. 

The  sigmoid  mtto-colon  is  n  long  process  of  the  serous  menilirane,  and 
attaches  the  sigmoid  flexure  of  the  colon  lo  the  left  iliac  fossa. 

The  meso-rectum  contains  the  liemorrhoidal  vesactls,  and  connects  the 
rectum  lo  the  front  of  the  sacrum. 

Small  processes  of  the  peritoneum  am  attached  elnng  the  tul>e  of  lh« 
gr(-at  intestine,  chieHy  to  the  transverse  colon  ;  they  are  the  apjieadieri 
tpivliiicce,  and  contain  fat. 

Fold*  to  fhe  imall  iulfitine.  The  small  intestim-  ts  not  envi^lopcil  by 
the  peritoneum  after  the  same  manner  throughout.  For  whilsl  the  jejunum 
and  ileum  are  attacheil  lo  the  ubdominnl  wall  by  one  process  (mesentery), 
the  duodenum  has  s|>eciBl  connections  with  the  seivus  membrane. 

Seroui  covering  of  the  duodenum.  Thi:  first  part  of  the  duodenum  is 
surrounded  by  peritoneum,  like  the  stomach.  The  second  part  is  covered 
only  in  front.  And  the  last  part,  which  crosses  the  aorta,  is  hut  slightly 
in  contact  with  the  serous  membrane;  fVtr  it  lies  at  first  between  ihu 
strata  of  the  transverse  meso-colon,  and  then  beneath  the  superior  mosoii- 
teric  vessels. 

Fold  ofthejtjtinum  and  ileum.  The  metentery  supports  the  rest  uT  tbo 
intestine,  and  is  stronger  than  any  ulher  piuve  of  [he  serous  membraun. 
\U  inner  etid  is  narrow,  and  is  attouliud  to  the  spine  from  the  Itil't  side  of 
the  second  lumbar  vertebra  to  the  junction  of  thu  right  liip  bonu  with  liid 
sacrum.  The  other  end  of  the  fold  is  wide,  and  is  connected  with  Iho 
intestine.  Between  its  two  layers  are  the  superior  mesenteric  vessels  aud 
nerves,  with  lymphatic  glands  and  laeleals. 

Ligamealt  of  the  liver.  Along  the  upper  part  is  a  suspensory  procosa 
of  the  peritoneum,  and  there  lit  a  wide  piece  along  the  posterior  border. 
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Folds  op  the  Peritoneum.  After  tracing  the  continuity  of  the 
serous  sac  over  the  viscera,  the  student  is  to  learn  the  chief  processes  or 
folds  of  the  membrane  in  connection  with  the  alimentary  tube.  The 
pieces  of  the  peritoneum  fixing  the  liver  will  be  examined  afterwards ;  and 
the  processes  on  the  viscera  of  the  pelvis  will  be  seen  with  the  dissection 
of  that  cavity. 

folds  071  the  stomach.  The  processes  connected  with  the  stomach  are 
named  omenta.  They  are  three  in  number — one,  small  omentum,  is  at- 
tached to  the  upper  curve ;  another,  great  omentum,  to  the  lower  curve ; 
and  the  third,  splenic  omentum,  is  fixed  to  the  great  end  of  the  viscus. 

The  small  or  gastro^hepatic  omentum  is  stretched  between  the  under 
surface  of  the  liver  and  the  upper  border  of  the  stomach,  and  contains  the 
vessels  and  nerves  of  the  liver.  It  is  formed  by  two  pieces  of  peritoneum, 
as  before  explained,  and  presents  a  free  border  on  the  right  side.  Behind 
it  is  the  space  called  foramen  of  Winslow.  Its  lower  edge  is  fixed  to  the 
small  curve  of  the  t>tomach;  whilst  its  upper  border  is  attached  to  the 
transverse  fissure,  as  well  as  to  the  posterior  half  of  the  longitudinal  fissure 
of  the  liver,  blending  behind  with  the  left  lateral  ligament  of  that  viscus. 

The  gastrO'Colic  or  great  omentum  is  the  largest  fold  of  the  peritoneum, 
and  consists  of  two  pieces.  It  is  attached  above  to  the  spleen  and  the 
lower  border  of  the  stomach,  and  descends  in  front  of  the  large  intestine, 
but  lower  on  the  left  than  the  right  side  of  the  body.  At  the  lower  part 
of  the  abdomen  the  process  is  bent  backwards,  and  returns  to  the  spine, 
the  pieces  of  which  it  is  composed  separating  to  inclose  the  transverse 
colon.  The  anterior  part  of  the  omental  fold  is  separated  from  the  poste- 
rior by  a  space  (cavity  of  the  omentum). 

Between  its  layers  are  contained  some  fat,  vessels,  and  nerves;  and  the 
power  of  detaching  the  one  layer  from  the  other  diminishes  with  the  in- 
crease of  the  distance  from  the  stomach,  until  below  they  are  not  to  be 
sepanited,  and  the  membrane  they  form  is  thin  and  net-like. 

Cavity  of  the  omentum.  When  an  opening  is  made  through  the  great 
omentum  near  the  stomach,  and  this  viscus  is  raised,  a  space  is  seen  to 
extend  upwards  to  the  liver,  and  downwards  into  the  omentum:  this  is  the 
omental  cavity.  In  front  the  space  is  bounded  by  the  small  omentum,  the 
stomach,  and  the  anterior  part  of  the  great  omentum.  Behind  it,  are  the 
posterior  part  of  the  great  omentum,  the  transverse  colon,  and  the  ascend- 
ing layer  of  the  transverse  meso-colon.  This  space  communicates  with 
the  rest  of  the  peritoneal  cavity,  through  a  hole  (foramen  of  Winslow), 
behind  the  small  omentum. 

If  the  sac  of  the  omentum  were  perfect,  it  could  be  inflated  through  the 
fcMnmen  of  Winslow.  Supposing  it  to  be  detached  and  removed,  there 
would  not  be  any  membnine  in  the  way  of  the  vessels  reaching  the  differ- 
ent viscera;  and  it  may  be  readily  conceived  how  the  peritoneum  could 
be  replaced  over  the  viscera,  and  around  the  vessels  without  being  perfo- 
rated by  them. 

The  foramen  of  Winslow  is  the  space  behind  the  small  omentum, 
through  which  the  omental  bag  opens  into  the  general  cavity  of  the  peri- 
toneum.  In  front  of  it  is  the  small  omentum,  and  behind,  are  the  vena 
cava  and  the  spine.  Above  it  is  the  liver  (lobulus  Spigelii),  and  below  is 
the  duodenum. 

The  splenic  omentum  reaches  fn)ni  the  great  end  of  the  stomach  to  the 
concave  surface  of  the  spleen,  and  does  not  consist  usually  of  two  strata  or 
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The  MUipenMory  or  falciform  ligament  is  placed  between  the  upper  con- 
vex surface  of  the  liver  and  the  parietes  of  the  abdomen.  It  is  triangular 
in  shape,  with  its  base  forwards.  The  lower  border  is  concave,  and  is 
attached  to  the  liver;  whilst  the  upper  border  is  convex,  and  is  connected 
to  the  abdominal  wall,  on  the  ris;ht  side  of  the  linea  alba,  and  to  the  under 
part  of  the  diaphragm.  In  its  btuse  or  free  part  is  the  remains  of  the  um- 
bilical vein,  which  is  named  the  round  ligament. 

This  fold  allows  the  umbilical  vein  to  reach  the  liver  without  piercing 
the  peritoneum ;  and  with  a  little  care  the  dissector  will  be  able  to  detach 
the  serous  membrane  from  the  vein,  and  to  trace  it  on  each  side  into  the 
suspensory  It^vament. 

The  coronary  ligament  is  a  short  but  wide  process  of  the  peritoneum, 
which  connects  the  hinder  part  of  the  liver  to  the  diaphragm.  It  reaches 
all  across  the  liver,  but  at  each  side  it  is  enlarged,  and  forms  a  triangu- 
larly-shaped piece ;  to  these  larger  portions  of  it  the  terms  right  and  left 
lateral  ligaments  have  been  applied. 

The  lejl  lateral  ligament  is  attached  to  the  liver  above  the  edge  of  the 
left  lobe,  and  is  formed  by  two  pieces  of  peritoneum,  which  are  in  contact; 
it  lies  in  front  of  the  oesophagean  opening  in  the  diaphragm. 

The  right  lateral  ligament  lies  deeply  in  the  hypochondriac  region,  in 
front  of  the  vena  cava  inferior :  it  consists  of  two  pieces  of  peritoneum  not 
touching  each  other. 

MESENTERIC  VESSELS  AND  SYMPATHETIC  NERVE. 

Directions.  The  vessels  and  nerves  (mesenteric)  which  are  distributed 
to  the  greater  part  of  the  alimentary  tube,  may  be  first  dissected.  After 
these  have  been  examined,  and  the  connections  of  the  aorta  and  vena  cava 
have  been  learnt,  most  of  the  intestine  can  be  taken  out  to  give  room  for 
the  display  of  the  viscera  in  the  upper  part  of  the  abdomen. 

Mesenteric  Vessels.  The  superior  and  inferior  mesenteric  arteries 
are  two  large  branches  of  the  aorta,  which  supply  the  intestine,  except  a 
part  of  the  duodenum  and  the  lower  end  of  the  rectum.  Each  is  accom- 
[^anied  by  a  vein,  and  by  a  plexus  of  the  sympathetic  nerve. 

Dissection  (fig.  143).  For  the  dissection  of  the  superior  mesenteric 
V€»8els  and  nerves,  the  transverse  colon  and  tiie  great  omentum  are  to  be 
placed  on  the  margin  of  the  ribs,  and  one  layer  (anterior)  of  the  mesen- 
tery is  to  be  removed.  Whilst  tracing  the  branches  of  the  artery  to  tlie 
small  intestine,  corresponding  veins,  and  offsets  of  the  sympathetic  nerve 
on  the  arteries,  will  be  met  with  ;  these  hist  are  removed  in  cleaning  the 
vessels.  Mesenteric  glands  and  a  few  lacteal  vessels  will  come  into  view 
at  the  same  time. 

The  branches  from  the  right  side  of  the  vessel  to  the  large  intestine  are 
to  be  next  followed  :  and  after  all  the  bnmches  have  been  cleaned,  the 
tmnk  of  the  artery  should  be  traced  back  beneath  the  pancreas.  The 
plexus  of  surrounding  nerves  should  be  also  defined. 

The  superior  mesenteric  artery  {^«^.  143,  a)  supplies  branches  wholly 
to  the  small  intestine  beyond  the  duodenum,  and  to  half  the  large  intes- 
tine,  viz.,  as  far  as  the  end  of  the  transverse  colon. 

Arising  from  the  aorta  near  the  diaphragm,  the  vessel  is  directed  down- 
wards between  the  layers  of  the  mesentery,  forming  an  arch  with  the  con- 
vexity to  the  left  side,  and  terminates  in  offsets  to  the  cn^cum  and  the  end 
of  the  small  intestine.     At  first  the  artery  lies  beneath  the  pancreas  and 
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the  Rplenic  vein  ;  «iiil  as  it  descends  to  the  roeaentery  it  is  placed  in  front 
of  the  duDdt^num  and  the  letl  renal  vein.  This  vessel  is  sutTOUiidvd  by 
the  mesenteric  plexus  of  nerves,  and  is  accompanied  by  the  vein  erf'  the 

liranchet.  Whilst  the  vessel  is  covered  by  the  pancreas  it  gives  &  itmall 
branch  to  that  bcxly  and  the  duodenum.  Its  other  branches  are  intestinal : 
those  from  the  left  or  convex  side  of  the  vessel  (rami  intestinoles)  are  fur- 
nished to  the  jejuniim  and  ileum  ;  and  those  from  the  opposite  side  su|^ily 
the  colon,  and  are  named  colic  a 


Fig.  143. 


o.  The  piincrmtico-diiodennl  branfh  ( inferior)  is  of  small  size  (fig.  I  43, 

b)  !  at'ier  pivinp  twiprs  to  ilie  pancreas,  it  runs  to  the  right  along  the  v  —^Bi- 
ciivily  of  the  tliioclcttimi,  and  iinastoinoites  with  the  other  duodenal  bra^^ncb 
(l*.  448). 

b.  The  int'slhinl  hrmirhfx  for  lliii  jeiiinum  and  ileum  (flg.  14S./)     Mn 
about  twelve  in  luimlicr.  iind  {iii.is  from  the  left  side  of  the  artery  betw  ^%a 
the  layers  of  the  nii'iicntcry.     About  two  inches  from  their  oripin      the 
brancheK  hitunnte,  uiid  lln'  n^.iulling  jiieecs  niiitit  with  similar  ofTsetB  fr-Ora 
the  colliitfrjd  arteries,  so  iis  to  form  u  ^'rie*  of  arches.     From  the  «T<M- 
vi-xily  of  ibf  ;ir.Oi(^  other  branc4ies   Hike  iirijjin,  which   divide  and   units 
as  bet'ore.     Tliis  (irocess  is  n-puated  four  or  live  limes  between  the  oHp'o         . 
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and  the  distribution,  but  at  each  branching  the  size  of  the  vessels  dimin- 
ishes. From  the  last  set  of  arches  twigs  are  sent  to  the  intestine  on  both 
aspects  of  the  tube,  and  anastomose  round  it. 

The  branches  of  the  large  intestine  are  three  in  number,  ileo-colic,  right 
colic,  and  middle  colic  arteries. 

c.  The  ileO'Colic  artery  (o)  arises  from  the  right  side  of  the  trunk,  and 
divides  at  the  csecum  into  branches  which  encircle  the  head  of  the  colon. 
A  descending  offset  is  distributed  to  the  lower  part  of  the  ileum,  and  to 
the  coicum  and  the  vermiform  appendix  ;  whilst  an  ascending  offset  sup- 
plies the  beginning  of  the  ascending  colon,  and  anastomoses  with  the  right 
colic  artery. 

d.  The  right  colic  artery  (d)  is  commonly  an  offset  of  the  preceding, 
instead  of  a  separate  branch  from  the  trunk.  Near  the  ascending  colon  it 
divides  into  ascending  and  descending  pieces,  which  anastomose  with  the 
ileo-colic  artery  on  one  side,  and  with  the  middle  colic  on  the  other. 

e.  The  middle  colic  branch  (c)  springs  from  the  upper  part  of  the  artery, 
and  entering  between  the  layers  of  the  transverse  meso-colon  divides  into 
two  diverging  branches : — the  right  one  anastomoses  with  the  artery  to  the 
ascending  colon,  and  the  left  inosculates  on  the  descending  colon  with  a 
left  colic  branch  (fig.  144,  c)  of  the  inferior  mesenteric  artery.  The 
intestinal  twigs  are  united  in  arches  before  entering  the  gut,  like  those  to 
the  small  intestine. 

The  superior  mesenteric  vein  (fig.  146,  b)  commences  in  that  part  of  the 
intestinal  tube  t6  which  the  artery  is  distributed.  Its  radicles  unite  into 
one  trunk,  which  accompanies  the  artery  beneath  the  pancreas,  and  there 
joins  the  splenic  vein  to  form  the  vena  portse. 

At  the  lower  border  of  the  pancreas  it  receives  the  right  gastro-epiploic 
branch  of  the  stomach,  and  the  pancreatico-duodenal  veins  (fig.  1 46,  c). 

The  mesenteric  lymphatic  gands  are  numerous  between  the  layers  of  the 
mesentery.  An  upper  group  lies  by  the  side  of  the  artery,  and  contains 
the  largest  glands ;  and  a  lower  group,  near  the  intestine,  is  lodged  in  the 
intervascular  spaces.  The  chyliferous  vessels  of  the  small  intestine,  and 
the  absorbents  of  the  part  of  the  large  intestine  supplied  by  tlie  superior 
mesenteric  artery,  pass  through  the  mesenteric  glands  in  their  course  to 
the  thoracic  duct. 

Along  the  side  of  the  ascending  and  the  transverse  colon  are  a  few 
other  small  lymphatic  glands  meso-colic,  which  receive  some  absorbents  of 
the  large  intestine. 

Dissection  (fig.  144).  By  drawing  the  small  intestine  over  to  the  right 
side,  the  dissector  will  observe  the  inferior  mesenteric  artery  on  the  front 
of  the  aorta  a  little  above  the  bifurcation.  The  peritoneum  should  be  re- 
moved from  it,  and  the  branches  should  be  traced  outwards  to  the  n^main- 
ing  half  of  the  large  intestine :  a  part  of  the  artery  enters  the  pelvis,  but 
this  will  be  dissected  afterwards.  On  the  artery  and  its  branches  the  in- 
ferior mesenteric  plexus  of  nerves  ramifies. 

The  mesenteric  vein  is  to  be  folloM'ed  upwards,  away  from  the  trunk  of 
the  artery,  to  its  junction  with  the  splenic,  or  with  the  superior  mes<»nteric 
vein. 

On  the  aorta  the  dissector  will  meet  with  a  plexus  of  nerves,  which  is 
to  he  left  uninjured. 

The  inferior  mesenteric  artery  (fig.  144,  b)  supplies  branches  to  the 
part  of  the  large  intestine  beyond  the  tnins verse  colon  ;  and  communi- 
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in  the  chain  of  anos- 


catitig  with  ihe  superior  mesenturic,  assiela  ti 
tomosis  along  the  intestinal  liibe. 

ThtH  vessel  \a  of  smaller  size  than  the  superior  meBentcric,  and  arixes 
from  the  uoria,  from  one  to  two  inches  above  the  bifurcation.  At  flrst 
the  vessel  descends  on  tlie  aorin,  and  crosiws  the  \eh  common  iliac  tatiry, 
as  it  courses  lo  the  pelvis  to  ctid  in  branches  for  the  rectum  (superior 
The  following  brajichti  are  furniBhed  by  it  to  the  de- 
tnd  the  sigmoid  flexure. 

Fig.  144. 


hicmor^hoidal). 
scending  colon  a 


I.  Sparoiallo  of  ths  Isfl  aid*. 


a.  The  left  col.'r  arUry  {c)  a-MJCnds  in  front  of  the  left  kidney,: 
divides  into  an  asi^nding  and  i>  descending  braneh  for  the  supply  of 
descending  colon  :  by  tlio  a.sci'nding  oflsot  it  anastomoses  with  the  mit 
colic  brunch  of  Ihe  «ii|H'rior  nieseiileric. 

b.  The   tigmoid  artery  (d)  is   <listributetl  to   the   sigmoid  flexure,    ^srf 
divides  into  nffsctK  which  anaiiomusc  above  ivith  itta   preceding  co7/e, 
iukI  below  with   the   h.-i;inorrlioidnl   brunch.      Here,  ns   in   the  rest  oT    the 
iiitestiiiid   tobi',  archts  Eire  formed  by  ihe  arteries  before  they  reach    rt» 
intestine. 
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tf.  The  superior  hemorrhoidal  artery  (e)  enters  between  the  layers  of 
the  meso-rectum,  and  is  distributed  to  the  lower  part  of  the  great  intes- 
tine :  it  will  be  described  in  the  dissection  of  the  pelvis. 

The  inferior  mesenteric  vein  (fig.  146,  d)  begins  in  the  part  of  the  great 
intestine  to  which  its  companion  artery  is  distributed,  and  ascends  along 
the  psoas  muscle  to  open  into  the  splenic  vein  beneath  the  pancreas.  Oc- 
casionally it  joins  the  superior  mesenteric  vein. 

Both  mesenteric  veins  are  without  valves,  and  may  be  injected  from  the 
trunk  to  the  branches,  like  an  artery. 

Lymphatic  glands  are  ranged  along  the  descending  colon  and  the  sig- 
moid flexure.  The  absorbents  of  the  intestine,  after  passing  through 
those  glands,  enter  the  left  lumbar  lymphatic  glands. 

Stmpathktic  Nerve.  The  following  plexuses  of  the  sympathetic 
on  the  vessels,  viz.,  superior  mesenteric,  aortic,  spermatic,  and  inferior 
mesenteric,  are  derived  from  the  solar  plexus  beneath  the  stomach.  The 
remaining  (K>rtion  of  the  sympathetic  nerve  in  the  abdomen  will  be  subse- 
quently referred  to. 

Dissection.  On  the  two  mesenteric  arteries  the  dissector  will  have 
made  out,  already,  the  plexuses  of  nerves  distributed  to  the  intestinal  tube 
beyond  the  duodenum. 

He  has  now  to  trace  on  the  aorta  the  connecting  nerves  between  the 
mesenteric  plexuses,  by  taking  the  peritoneum  from  the  aorta  between  the 
mesenteric  vessels.  From  the  upper  part  of  the  aortic  plexus  an  offset  is 
to  be  followed  along  the  s|)ermatic  artery ;  this  may  be  done,  on  the  left 
side,  where  the  vessel  is  partly  laid  bare. 

By  removing  the  peritoneum  from  the  front  of  the  sacrum,  and  follow- 
ing downwards,  over  the  iliac  arteries,  the  nerves  from  the  aortic  plexus 
and  the  lumbar  ganglia,  tlie  dissector  will  arrive  at  the  hypogastric  plexus 
of  the  pelvis,  opposite  the  top  of  the  sacrum. 

The  superior  mesenteric  plexfis  is  a  large  offset,  and  is  distributed  to 
the  same  extent  of  the  intestinal  tube  as  the  mesenteric  artery.  The 
nerves  surround  closely  the  artery  with  a  sheath,  but  near  the  intestine 
some  of  them  leave  the  vessels,  and  divide  and  communicate  before  enter- 
ing the  gut.  Branches,  The  secondary  plexuses  are  the  same  as  the  off- 
sets of  the  artery,  viz.,  intestinal  nerves  to  the  small  intestine ;  and  an 
ileo-colic,  a  right  colic,  and  a  middle  colic  plexus  to  the  large  intestine. 

The  aortic  plexus  is  the  network  of  nerves  covering  the  aorta  below 
the  superior  mesenteric  artery  ;  it  is  stronger  on  the  sides  than  the  front 
of  the  aorta,  in  consequence  of  its  receiving  accessory  branches  from  the 
lumbar  ganglia,  especially  the  left.  At  the  upper  part  the  plexus  derives 
an  offset,  on  each  side  of  the  aorta,  from  the  solar  and  renal  plexuses.  1 1 
ends  inferiorly,  on  each  side,  in  branches  which  cross  the  common  iliac 
arter}^  and  enter  the  hyjK)gastric  plexus  of  the  pelvis.  From  it  offsets 
are  furnished  to  the  spermatic  and  inferior  mesenteric  arteries. 

The  spermatic  plexus,  formed  by  roots  from  both  tlie  aortic  and  the 
renal  plexus,  runs  on  the  spermatic  artery  to  the  testicle;  in  the  cord  it 
joins  other  filaments  on  the  vas  deferens. 

In  the  female,  the  nerves  on  the  ovarian  (spermatic)  artery  are  furnished 
to  the  ovary  and  the  uterus. 

The  inferior  mesenteric  plexus  suf)plies  the  part  of  the  intestinal  tube 
to  which  the  artery  is  distributed.  This  plexus  is  furnished  from  the  left 
part  of  the  aortic  plexus  ;  and  the  nerves  composing  it  are  whiter  and 
larger  than  in  either  of  the  preceding  plexuses  of  the  sympathetic.     Near 
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second  lumbar  vertebra,  and  lies  between  the  layers  of  the  tmnsversc 
meso-colon.     ]t  has  the  following  connections  with  the  parts  around : — 

In  front  of  it  are  the  superior  mesenteric  vessel*  with  their  plexus  of 
nerves.  Beneath  it  lie  the  vena  cava  and  the  aorta,  with  the  pillars  of 
the  diaphragm ;  and  the  left  renal  vein  is  sometimes  between  it  and  the 
aorta.     Above  it  is  the  pancreas. 

Pancreas  (dg.  145,  ^).  The  pancreas  is  situate  behind  the  stomach, 
and  has  numerous  and  complicated  connections.  Of  an  elongated  form,  it 
extends  across  the  spine  from  the  spleen  to  the  duodenum,  and  occupies 
the  left  hypochondriac,  the  umbilical,  and  the  right  lumbar  region  of  the 
abdomen. 

The  gland  is  covered  anteriorly  by  the  ascending  layer  of  the  transverse 
meso-coIon«  It  is  in  contact  posteriorly  with  the  aorta,  the  vena  cava, 
and  the  pillars  of  the  diaphragm  ;  and  it  conceals  likewise  the  splenic  vein 
and  the  commencement  of  the  vena  portse. 

Projecting  above  the  upper  border,  near  the  centre,  is  the  arterial  trunk 
of  the  coelic  axis :  to  the  left  of  that  vessel,  along  the  same  border,  is 
placed  the  splenic  artery  ;  whilst  to  the  right  of  it  lie  the  hepatic  artery 
and  the  first  part  of  the  duodenum.  At  the  lower  border  the  superior 
mesenteric  vessels  emerge  opposite  the  coelic  axis ;  to  the  right  of  that 
spot  lies  the  third  part  of  the  duodenum,  and  to  the  left  the  inferior  mesen- 
teric ascending  to  join  the  splenic  vein. 

The  left  end  or  the  tail  of  the  pancreas  touches  the  spleen,  and  is  placed 
over  the  left  kidney.  The  right  extremity  or  the  head  is  received  into 
the  concavity  of  the  duodenum,  the  two  being  partly  separated  by  the 
common  bile  duct  and  the  pancreatico-duodenal  arteries.  This  part  pro> 
jects  above  and  below  the  body  of  the  gland,  like  the  head  of  a  hammer 
beyond  the  handle  ;  and  tlie  lower  projecting  piece  is  directed  to  the  left 
along  the  duodenum  beneath  the  superior  mesenteric  vessels. 

CiELIC  AXIS  AND  VENA  PORT-«. 

A  short  branch  of  the  aorta — the  coeliac  axis,  furnishes  arteries  to  the 
stomach  and  duodenum,  the  liver,  pancreas,  and  spleen ;  it  subdivides  into 
three  chief  branches — coronary,  hepatic,  and  splenic. 

The  veins  corresponding  with  the  arteries  (except  the  hepatic)  are  col- 
lected into  one  trunk — the  vena  portoB. 

Dissection.  The  vessels  have  been  in  part  laid  bare  by  the  previoas 
dissection,  and  in  tracing  them  out  fully  the  student  should  spare  the 
plexuses  of  nerves  around  each.  Supposing  the  liver  well  raised,  he  may 
first  follow  to  the  left  side  the  2»mall  coronary  artery,  and  show  its  branches 
to  the  (esophagus  and  the  stomach.  Next  the  hepatic  artery,  witli  the 
vena  portse  and  the  bile  duct,  may  be  traced  to  the  liver  and  the  gaU 
bladder ;  and  a  considerable  branch  of  it  should  be  pursued  beneath  the 
pylorus  to  the  stomach,  duodenum,  and  pancreas.  Lastly,  the  splenic 
artery,  which  lies  along  the  up[)er  border  of  the  pancreas,  is  to  be 
cleaned ;  and  its  brunches  to  the  pancreas,  stomach,  and  spleen  should  be 
defined  ;  this  is  a  difficult  task  without  the  aid  of  some  one  to  hold  aside 
the  stomach  and  spleen. 

The  veins  will  have  been  dissected  for  the  most  part  with  the  arteries ; 
but  the  origin  of  the  vena  portte  is  to  be  made  out  beneath  the  pancreas, 
and  in  front  of  the  vena  cava. 

The  cotLiAC  AXIS  (fig.  145,  c)  is  the  first  visceral  branch  of  the  ab- 
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it  leaves  the  abdomen  by  an  aperture  in  the  tendinous  centre  of  the  dia- 
phragnif  on  the  right  of,  and  higher  thnn  the  aortic  opening. 

Its  connections  with  vessels  are  not  the  same  as  those  of  the  aorta. 
Beneath  it  are  the  right  lumbar,  renal,  capsular,  and  diaphragmatic 
arteries ;  and  crossing  over  it  below  the  kidney  is  the  spermatic.  Su|)er- 
iicial  to  it  beneath  the  pancreas  is  the  beginning  of  the  vena  portas.  OflT- 
sets  of  the  solar  plexus  of  nerves  descend  on  it,  as  on  the  aorta. 

CONNECTIONS  OF  THE  DUODENUM  AND  PANCREAS. 

Dissection.  To  see  satisfactorily  the  duodenum  and  the  pancreas  the 
intestinal  tube,  beyond  the  duodenum,  is  to  be  removed  in  the  following 
way  : — a  double  ligature  is  to  be  placed  on  the  upper  part  of  the  jejunum, 
another  on  the  lower  end  of  the  sigmoid  flexure  of  the  colon,  and  the  gut 
is  to  be  cut  through  at  the  points  at  which  it  is  tied.  The  detached  piece 
of  the  intestinal  tube  is  to  be  taken  away  by  cutting  through  the  vessels, 
and  the  peritoneum  connecting  it  to  the  wall  of  the  alnlomen.  After  it 
has  been  separated,  it  is  to  be  set  aside  for  future  study  w^hilst  the  body  is 
turned. 

The  student  should  moderately  inflate  the  stomach  and  duodenum 
from  the  cut  extremity  of  the  latter,  and  remove  the  loose  peritoneum 
and  the  fat ;  whilst  cleaning  them,  he  should  lay  bare  the  larger  vessels 
and  nerves.  . 

On  turning  upwards  the  stomach  the  pancreas  may  be  traced  from  the 
spleen  on  the  one  hand  to  the  duodenum  on  the  other  (flg.  145).  By 
pulling  forwards  the  duodenum,  the  common  bile  duct  may  be  found, 
posteriorly,  between  the  intestine  and  the  head  of  the  pancreas  ;  and 
some  of  the  pancreas  should  be  removed,  to  show  its  duct  entering  the 
duodenum. 

Duodenum  (fig.  145,  d).  The  first  part  of  the  small  intestine,  or  the 
duodenum,  begins  at  the  pyloric  end  of  the  stomach,  and  crossing  the 
spinal  column,  ends  on  the  left  side  of  the  second  lumbar  vertebni.  It 
makes  a  curve  around  the  head  of  the  pancreas,  and  occupies  the  riglit 
hypochondriac,  right  lumbar,  and  umbilical  regions  of  the  abdomen. 
From  its  winding  course  around  the  pancreas  it  is  divided  into  three  parts 
— superior  transverse,  vertical,  and  inferior  transverse. 

The  superior  transverse  part  is  free  and  movable,  like  the  stomach  ;  it 
measures  about  two  inches  in  length,  and  is  directed  from  the  pylorus  to 
the  neck  of  the  gall  bladder,  ascending  slightly  between  one  point  and  the 
other.  In  front  it  is  overlapped  by  the  liver,  as  well  as  by  the  gall  blad- 
der when  this  is  distended ;  and  behind  it  are  the  bile  duct  and  the  vena 
portae. 

The  vertical  part  is  fixed  almost  immovably  by  the  peritoneum  and  the 
pancreas.  It  is  nearly  three  inches  in  length,  and  descends  from  the  gall 
bladder  as  far  as  the  third  lumbar  vertebra.  Superficial  to  this  part  is  the 
right  bend  of  the  colon ;  and  beneath  it  are  the  kidney  and  its  vessels. 
On  its  inner  side  is  the  head  of  the  pancreas,  with  the  common  bile-duct. 
The  ducts  of  the  liver  and  pancreas  pour  their  contents  into  this  portion 
of  the  duodenum. 

The  inferior  transverse  part  is  the  longest  of  the  three,  and  is  continued 
across  the  spinal  column  to  end  in  the  jejunal  [)ortion  of  the  small  intes- 
tine.    As  it  crosses  the  spine,  it  ascends  from  tlie  third  to  the  level  of  the 
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Bceiids  beiieftth  [lie  (lutHli>nuni  near  llie  jiyloma,  and  luru 

along   Uie   greiil    eiirvaiure   of  llie  'siomscli,    iinHtt-iilaU-e   with    ibo  ] 

gastro-etiipluiu  of  ihe  B[ilenic  nrtery.     To  the  surfiu:es  of  ihe  slomacb  « 


ofltiutH  are  given :  and  others  liescend  lielw 
It  furnishes  the  following  named  branuhc^  t 
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the  Eioiuucli,  and  i\\v  y 


(Tlitilmiin 


/  Lafl  itaiUv-vpiploU. 
\.  BJgbl  gHlro-»plplDl«.  J 


Thv  paiicTealico-duodenal  branch  (i)  (superior)  arises  oppoailr  Ihe  duo- 
denum, and  runs  bt^lween  ihe  inlestinc  mill  the  pancreas;  it  ami>stoini»»w 
below  with  the  pancrealico-duodcndiil  branrli  (inferior)  of  the  sii[iorior 
mefenlenc  (fig,  146,  4),  Both  the  dnodeniim  and  the  paiiRrvus  receive 
ofljels  frotn  this  ves^del.  On  the  f.o^lerior  aspect  of  the  ^nie  viscera  is 
another  small  ofiTitel  of  the  paucreiilico-duodeiial  with  a  similar  |ioftiti»n 
and  distribution. 

The  hrpaiic  branrheg  (right  and  left)  sink  into  the  liver  at  the  trans- 
Tene  fissure,  and  ramify  in  its  BUlteiiince  : — 

The  right  branch  is  divided  when  about  lo  enter  ihe  transverse  fissure, 
and  supplies  the  following  small  artery  lo  the  gall  bliuider. 
artery  (n)  bifureates  on  reaching  the  neck  of  the  gall  bladder,  and  its 
twigs  ramily  on  the  ojiposile  surfnces. 

The  irfi  branch  is  smaller  than  the  other,  and  enters  the  liver  at  1 
left  end  of  the  transverse  fissure:  a  branch  lo  the  Spigelian  lobe  ufs 
liver  arises  from  this  piece  of  the  nrlery. 

Portal  Veiss,  The  veins  of  the  intestinal  tube,  tuid  of  the  splw 
pancreas,  pour  their  blood  into  the  vena  poriee.     The  two  mescnieric 
and  Ibeir  branches  have  been  referred  to  (p.  44Ij ;  and  the  two  followfl 
with  the  trunh  of  the  portal  vein,  remain  to  be  noliced. 

The  tuperior  coronary  vein  (fig.  146,/')  lies  alone  the  upper  bon3 
the  stomach.  It  begins  in  the  (esophagus  and  the  lelt  pari  of  the  slom 
and  joins  the  vena  porlte  at  ihe  pylorus. 

The  splenic  vein  (fig.  14G)  is  large  In  Biie,  and  is  formed  by  llie  n 
of  branches  from  the  spleen,     li  takes  much  the  same  course  as,  but  b 
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dominal  aorta,  and  arises  between  the  pillars  of  the  diaphragm.  It  is  a 
short  thick  trunk,  about  half  an  inch  long,  which  projects  above  the  upper 
border  of  the  pancreas,  and  is  surrounded  by  the  solar  plexus  of  the  sym- 
pathetic. Its  branches — coronary,  hepatic,  and  splenic — radiate  from  the 
trunk  (whence  the  name  axis)  to  their  distribution  to  the  viscera  in  the 
upper  part  of  the  abdomen. 

a.  The  coronary  artery  (rf)  is  the  smallest  of  the  three,  and  passes  be- 
tween the  layers  of  the  little  omentum  to  the  left  end  of  the  stomach.  At 
that  spot  it  furnishes  some  oesophageal  branches,  and  turns  from  left  to 
right,  along  the  upper  border  of  the  stomach,  to  anastomose  with  a  branch 
(pyloric)  (o)  from  the  hepatic  artery.  Its  offsets  to  the  oesophagus  and 
the  stomach  are  thus  distributed  : — 

(Esophageal  branches  ascend  on  the  gullet  through  the  opening  in  the 
diaphragm,  supplying  that  tube ;  and  they  anastomose  on  it  with  branches 
of  the  thoracic  aorta. 

Gastric  branches  are  given  to  botli  sides  of  the  stomach,  and  those  on 
the  left  end  communicate  with  twigs  (vasa  brevia)  of  the  splenic  artery. 

6.  The  splenic  artery  (e)  is  the  largest  branch  of  the  coeliac  axis  in  the 
adult.  It  is  a  tortuous  vessel,  and  runs  almost  horizontally  to  the  spleen, 
along  the  upper  border  of  the  pancreas.  Near  the  spleen  it  divides  into 
terminal  branches,  about  seven  in  number  (from  four  to  ten),  which  enter 
that  viscus  by  the  surface  towards  the  stomach.  It  is  accompanied  by  the 
splenic  vein,  which  is  below  it;  and  it  distributes  branches  to  the  pan- 
creas and  the  stomach. 

Pancreatic  branches,  Numerous  small  branches  are  supplied  to  the 
gland ;  and  one  of  these,  art.  pancreatica  magna,  arises  near  the  left  end, 
and  runs  to  the  right  in  the  substance  of  the  viscus  with  the  duct. 

Branches  for  the  stomach  arise  from  the  divisions  of  the  artery  near  the 
spleen.  Some  of  these,  vasa  brevia,  turn  upwards  to  the  left  end  of  the 
stomach,  beneath  the  gastro-splenic  omentum,  and  ramify  in  the  coats  of 
that  organ. 

Another  longer  branch,  art,  gastro-epiploica  sinistra  (/)  turns  to  the 
right  between  the  layers  of  the  great  omentum  along  the  great  curvature 
of  the  stomach,  and  inosculates  with  the  right  gastro-epiploic  branch  of  the 
hepatic  artery.  This  artery  distributes  twigs  to  both  surfaces  of  the 
stomach,  and  between  the  pieces  of  peritoneum  forming  the  great 
omentum. 

c.  The  hepatic  artery  {g')  is  intermediate  in  size  between  the  other 
two,  and  is  encircled  by  the  largest  plexus  of  nerves.  In  its  course  to  the 
lirer  the  vessel  is  bent  first  to  the  right  towards  the  small  end  of  the 
stomach,  where  it  supplies  its  principal  branches  (superior  pyloric  and 
gastro-epiploic).  It  ascends  then  between  the  layers  of  the  little  omen- 
tom,  on  the  left  side  of  the  bile  duct  and  vena  portic,  and  divides  near  the 
transverse  fissure  of  the  liver  into  two — the  right  and  left  hepatic. 
Branches  are  distributed  not  only  to  the  liver,  but  freely  to  the  stomach, 
the  duodenum,  and  the  pancreas,  as  below : — 

The  sfiperior  pyloric  branch  (o)  descends  to  the  up|>er  border  of  the 
stomach,  and  running  from  right  to  left  anastomoses  with  the  coronary 
artery;  it  distributes  small  arterial  twigs  on  both  surfaces  of  the  stomach. 

The  right  gastro-epiploic  branch  (A)*  (art.  gast.  epiploica  dextra)  de- 

*  This  artery  is  named  commonly  gnstro-diiodpnal  as  far  as  to  the  spot  wliure  it 
gives  off  the  branch  to  the  duodenum  and  pancreas. 
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This  vein  commences  by  roots  in  the  viscei^a  above  mentioned,  like  anj 
other  vein,  but  it  is  deficient  in  valves ;  and  it  ramifies  through  the  struc- 
ture of  the  liver  in  the  same  manner  as  an  artery.  Its  radicles  communi- 
cate with  the  systemic  veins  on  some  parts  of  the  intestinal  tube,  but  more 
particularly  on  the  rectum. 

Bile  Ducts.  Two  hepatic  ducts  issue  at  the  transverse  fissure  of  the 
liver  (fig.  158),  one  from  each  lobe,  and  unke  to  form  the  following: — 

The  common  hepatic  duct  is  an  incli  and  a  half  long,  and  receives  at 
its  termination  the  duct  of  the  gall  bladder,  the  union  of  the  two  giving 
origin  to  the  common  bile  duct. 

The  common  bile  duct  (ductus  communis  choledochus)  is  about  three 
inches  long.  It  descends  almost  vertically  beneath  the  upper  transverse 
portion  of  the  duodenum ;  then  passing  between  the  pancreas  and  the 
vertical  piece  of  the  duodenum,  it  opens  into  this  portion  of  the  intestine 
at  the  inner  side,  and  above  the  middle.  Whilst  in  the  small  omentum 
the  duct  lies  to  the  right  of  the  hepatic  artery,  and  somewhat  before  the 
portal  vein. 

Before  piercing  the  coats  of  the  intestine  it  is  joined  commonly  by  the 
pancreatic  duct,  but  the  two  may  enter  the  duodenum  separately. 

SYMPATHETIC  AND  VAGUS  NERVES. 

Sympathetic  Nerve.     In  the  abdomen,  as  in  the  thorax,  the  sympa-* 
thetic  nerve  consists  of  a  gangliated  cord  on  each  side  of  the  vertebral 
column,  and  of  prevertebral  centres  or  plexuses,  which  furnish  branches 
to  the  viscera. 

Two  prevertebral  plexuses  exist  in  the  abdomen.  One  of  theae,  the 
epigastric,  is  placed  behind  the  stomach,  and  supplies  nerves  to  all  the 
viscera  above  the  cavity  of  the  pelvis.  The  other,  the  hypogastric  plexus, 
is  situate  in  the  pelvis,  and  distributes  nerves  to  the  pelvic  viscera. 

The  knotted  or  ganqrliated  cord  will  be  met  with  in  a  subsequent  stage 
of  the  dissection ;  und  only  the  great  solar  plexus  with  its  offsets  is  to  be 
now  examined. 

Dissection.  To  denude  the  epigastric  plexus,  the  following  dissection 
is  to  be  made  :  After  the  air  has  been  let  out  of  the  stomach  and  duode- 
num, the  portal  vein,  the  common  bile  duct,  and  the  gastro-epiploic  ves- 
sels are  to  be  cut  through  near  the  pylorus;  and  the  stomach,  duodenum, 
and  pancreas  are  to  be  drawn  over  to  the  left  side.  On  raising  the  liver 
the  vena  cava  appears :  the  vein  is  to  be  cut  across  above  the  junction  of 
the  renal  vein  with  it,  and  the  lower  end  is  to  be  drawn  down  with  hooks. 

Beneath  the  vein  tlie  dissector  will  find  the  large  reddish  semi-lunar 
ganglion  ;  and  mixed  up  with  the  nerves  of  tlie  plexus  are  numerous 
lympliatic  glands,  and  a  dense  tissue,  which  require  to  be  removed  with 
care.  From  its  inner  part  he  can  trace  the  numerous  nerves  and  ganglia 
around  the  coeliac  and  superior  mesenteric  arteries,  and  the  secondary 
plexuses  on  the  branches  of  those  arteries.  From  tlie  outer  part  of  the 
ganglion  offsets  are  to  be  followed  to  the  kidney,  the  suprarenal  body,  and 
the  diaphragmatic  arteries :  at  its  upper  part  the  junction  with  the  large 
splanchnic  nerve  may  be  seen  ;  and  deeper  tlian  the  last,  one  or  two  smaller 
splanchnic  nerves  may  be  observed  in  a  fissure  of  the  diaphragm,  which 
throw  themselves  into  the  cceliac  and  renal  plexuses. 

The  student  should  then  trace  the  ending  of  the  pneumogastric  nerves 
on  the  stomach.    The  left  nerve  will  be  found  at  the  upper  border  in  front 
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the  artery,  and  runa  beneath  the  pancreas  lo  the  front  of  the  vena  cava, 
where  it  joina  the  superior  mesenteric  vein  (6)  to  form  the  vena  portte. 

Between  its  origin  and  termination  it  receives  branches  corresponding 
with  the  following  arteries  ; — vasa  brevia  (g),  left  gastro-epiploic  («),  and 
pancreatic.  Tlie  inferior  mesenteric  vein  (d)  opens  into  it  about  its 
middle. 

The  vena  porta  (fig.  146,  a)  in  formed  by  the  union  of  the  splenic  and 
superior  mesenteric  veins.  Its  origin  is  placed  in  front  of  the  vena  cava, 
but  beneath  the  pancreas,  and  two  inches  from  the  right  end.  The  vessel 
is  about  four  inches  long,  and  is  directed  upwards  in  the  small  omentum, 
behind  the  bite  duct  and  the  hepatic  arlery,  to  the  transverse  fissure  of  tlie 
liver,  where  it  divides  into  a  right  and  a  left  branch. 

FiK.  146. 


In  its  course  it  is  joined  by  the  coronary  vein  (/),  and  by  the  cystic 
rein  near  the  liver. 

The  riffht  branch  enters  the  transverse  fissure  to  ramify  in  the  right 
obe  of  the  liver. 

The  lefl  branch  is  distributed  to  the  left  part  of  the  liver,  and  gives  a 
unall  branch  to  tbe  Spigelian  lobe. 
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Two  other  plexuses — gastro-epiplcHc  (right)  and  pancreaticO'duodenal^ 
correspond  in  distribution  with  the  branches  of  eacli  artery. 

A  cystic  plexus  ramifies  in  the  coats  of  the  gall  bladder  with  it«  artery. 

The  remaining  offsets  of  the  plexus,  viz.,  superior  and  inferior  mesen- 
teric, aortic,  and  spermatic,  have  been  already  noticed  (p.  443)  ;  but  the 
derivation  of  the  superior  mesenteric  and  aortic  plexuses  from  the  epigas- 
tric centre  can  be  now  seen. 

Ending  of  the  splanchnic  nerves.  The  large  nerve  perforates  the  cms 
of  the  diaphragm,  and  generally  ends  altogether  in  the  semilunar  gan- 
glion. 

The  small  nert^e  comes  through  the  same  opening  in  the  diaphragm  as 
the  preceding,  and  joins  the  cceliac  plexus. 

The  smallest  nerve,  which  is  often  absent,  throws  itself  into  the  renal 
plexus. 

Ending  of  the  vagvs  nerve.  The  pneumo-gastric  nerves  end  in  the 
stomach : — 

The  left  nerve  divides  into  branches,  which  extend  along  the  small  cur- 
vature, and  over  the  front  of  the  stomach  ;  these  send  offsets  to  the  hepatic 
plexus. 

The  right  nerve  is  distributed  to  the  posterior  surface  of  the  stomach 
near  the  upper  border ;  it  communicates  with  its  fellow,  and  with  the 
cceliac  and  splenic  plexuses. 

Dissection.  The  viscera  are  now  to  be  removed  from  the  abdomen,  in 
order  that  the  body  may  be  turned  for  the  dissection  of  the  Back  and 
lower  limbs. 

The  stomach  and  the  spleen,  with  the  duodenum  and  the  pancreas,  are 
to  be  taken  away  together  by  cutting  through  the  ocosphagus  near  the  dia- 
phragm, as  vteW  as  the  vessels  and  nerves  they  receive.  The  liver  is  to 
be  removed  from  the  abdomen  by  dividing  its  ligaments,  and  incising  the 
vena  cava  between  the  posterior  border  and  the  diaphragm. 

At  the  same  time  the  left  testicle,  and  the  right  kidney  with  the  supra- 
renal body,  should  be  removed  for  examination  whilst  the  body  is  turned ; 
the  former  can  be  taken  out  by  cutting  through  the  spermatic  cord,  and 
the  latter  by  dividing  the  vessels  about  the  middle. 

Directions.  Supposing  the  body  to  be  now  turned  for  the  dissection 
of  the  Back,  and  to  lie  with  the  face  downwards  for  the  usual  time,  the 
dissector  may  look  first  to  the  fascia  lumborum,  which  is  described  in  the 
Dissection  of  the  Back,  p.  357. 

The  rest  of  the  time  should  be  occupied  in  learning  the  viscera  included 
in  the  following  Section. 


Section  IV. 

ANATOMY  OF  THE  VISCERA  OF  THE  ABDOMEN. 

THE    STOMACH. 

The  stomach  is  the  dilated  part  of  the  alimentary  tube  between  the 
oesophagus  and  the  small  intestine,  into  which  the  masticated  food  is  re- 
ceived to  be  changed  into  chyme. 

Dissection.     To  see  the  form,  the  stomach  must  be  blown  up  moder- 
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near  the  ccsophagus ;  and  the  right  nerve  will  he  seen  at  a  corresponding 
point  on  the  opposite  aspect.  Brandies  from  the  right  nerve  are  to  be 
followed  to  the  plexus  of  the  sympathetic  by  the  side  of  the  cosliac  axis, 
and  from  the  left,  to  the  hepatic  plexus. 

The  EPIGASTRIC  or  solar  plexus  is  a  large  network  of  nerves  and 
ganglia,  which  lies  in  front  of  the  aorta  and  the  pillars  of  the  diaphragm : 
it  fills  the  space  between  the  suprarenal  capsules  of  opposite  sides,  and 
extends  downwards  to  the  pancreas,  surrounding  the  ctcliac  axis  and  the 
superior  mesenteric  artery.  The  plexus  is  connected  on  each  side  with 
the  large  and  small  splanchnic  nerves ;  and  it  is  joined  also  by  an  offset 
of  the  right  pueumo-gastric  nerve.  Large  branches  are  furnished  to  the 
different  viscera  along  the  vessels. 

The  semilunar  ganglia,  one  on  each  side,  are  the  largest  in  the  body, 
and  each  is  joined  at  the  upper  end  by  the  great  splanclinic  nerve.  Ka<:h 
is  situate  at  the  outer  part  of  tlie  plexus,  close  to  the  suprarenal  body,  and 
on  the  pillar  of  the  diaphragm :  the  ganglion  on  the  riglit  side  is  beneath 
the  vena  cava.  Irregular  in  shape,  the  nuiss  is  oval,  or  divided  into 
smaller  ganglia :  from  its  outer  side  nerves  are.  directed  to  the  kidney  and 
the  suprarenal  capsule. 

Offsets  of  the  plexvs.  The  nerves  supplied  to  the  viscera  form  plexuses 
around  the  vessels ;  thus  there  are  cocliac,  mesenteric,  renal,  spermatic, 
diaphragmatic,  &c. 
f  Diaphragmatic  plexus.  This  plexus  comes  from  the  upper  part  of  the 
semilunar  ganglion,  but  it  soon  leaves  the  artery  to  enter  the  substance  of 
the  diaphragm :  a  communication  takes  place  between  the  phrenic  nerve 
of  the  cervical  plexus  (p.  80)  and  these  branches  of  the  sympathetic.  On 
the  right  side  is  a  small  ganglion  where  the  plexus  is  joined  by  the  spinal 
nerve;  and  from  it  filaments  are  supplied  to  the  vena  cava  and  the  supra- 
renal body.     The  ganglion  is  absent  on  the  left  side.     (Swan.) 

The  suprarenal  nerves  are  very  large  and  numerous,  in  comparison  with 
the  size  of  the  part  supplied,  and  are  directed  outwards  to  the  suprarenal 
body.     One  of  the  splanchnic  nerves  communicates  with  this  plexus. 

The  renal  plexus  is  derived  from  the  semilunar  ganglion  and  outer  part 
of  the  plexus,  and  is  joined  by  the  smallest  splanchnic  nerve.  The  nerves 
surround  the  renal  artery,  having  small  ganglia  on  them,  and  enter  the 
kidney  with  the  vessels.  An  otiset  is  given  from  the  renal  to  the  sper- 
matic plexus  (p.  443). 

The  casliac plexus  is  a  direct  continuation  of  the  plexus  around  its  artery : 
it  is  joined  by  the  small  splanchnic  nerve  on  each  side,  and  by  an  offset 
from  the  right  pneumo-gastric  nerve.  The  plexus  divides  like  tlie  artery 
into  three  parts — coronary,  splenic,  and  hepatic. 

a.  The  coronary  plexus  accompanies  the  vessel  of  the  same  name  to  the 
upper  border  of  the  stomach,  where  it  ends :  it  communicates  with  the  left 
vagus  nerve. 

b.  The  splenic  plexus  furnishes  oflfeets  to  the  pancreas,  and  to  the 
stomach  along  the  left  gastro-epiplo'ic  artery  :  and  it  is  joined  by  an  offset 
from  the  right  pneumo-gastric  nerve. 

c.  The  hepatic  plexus  is  continued  on  the  vena  porta^,  the  hepatic  artery, 
and  the  bile  duct  into  the  liver,  and  ramifies  on  those  vessels :  in  the;  small 
omentum,  the  plexus  is  joined  by  offsets  from  the  left  vagus.  The  follow- 
ing secondary  plexust!s  are  furnished  around  the  branclies  of  the  hepatic 
artery,  and  have  the  same  name  and  distribution  as  the  vessels : — 

A  pyloric  plexus  is  distributed  along  the  upper  border  of  the  stomach. 
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Two  other  plexuses — gafttro-epipldic  (right)  and  pancreatteo-duodenal^ 
correspond  in  distribution  with  the  branches  of  each  artery. 

A  cystic  plexus  ramifies  in  the  coats  of  the  gall  bladder  with  its  artery. 

The  remaining  offsets  of  the  plexus,  viz.,  superior  and  inferior  mesen- 
teric,  aortic,  and  spermatic,  have  been  already  noticed  (p.  443) ;  but  the 
derivation  of  the  superior  mesenteric  and  aortic  plexuses  from  the  epigas- 
tric centre  can  be  now^  seen. 

Ending  of  the  splanchnic  nerves.  The  large  nerve  perforates  the  cms 
of  the  diaphragm,  and  generally  ends  altogether  in  the  semilunar  gan- 
glion. 

The  small  nert^e  comes  through  the  same  opening  in  the  diaphragm  as 
the  preceding,  and  joins  the  coeliac  plexus. 

The  smallest  nerve,  which  is  often  absent,  throws  itself  into  the  renal 
plexus. 

Ending  of  the  vagus  nerve.  The  pneumo-gastric  nerves  end  in  the 
stomach : — 

The  left  nerve  divides  into  branches,  which  extend  along  the  small  cur- 
vature, and  over  the  front  of  the  stomach  ;  these  send  offsets  to  the  hepatic 
plexus. 

The  right  nerve  is  distributed  to  the  posterior  surface  of  the  stomach 
near  the  upper  border ;  it  communicates  with  its  fellow,  and  with  the 
coeliac  and  splenic  plexuses. 

Dissection.  The  viscera  are  now  to  be  removed  from  the  abdomen,  in 
order  that  the  body  may  be  turned  for  the  dissection  of  the  Back  and 
lower  limbs. 

The  stomach  and  the  spleen,  with  the  duodenum  and  the  pancreas,  are 
to  be  taken  away  together  by  cutting  through  the  oeos[)hagus  near  the  dia- 
phragm, as  well  as  the  vessels  and  nerves  they  receive.  The  liver  is  to 
be  removed  from  the  abdomen  by  dividing  its  ligaments,  and  incising  the 
vena  cava  between  the  posterior  border  and  the  diaphragm. 

At  the  same  time  the  left  testicle,  and  the  right  kidney  with  the  supra- 
renal body,  should  be  removed  for  examination  whilst  the  body  is  turned ; 
the  former  can  be  taken  out  by  cutting  through  the  spermatic  cord,  and 
the  latter  by  dividing  the  vessels  about  the  middle. 

Directions.  Supposing  the  body  to  be  now  turned  for  the  dissection 
of  the  Back,  and  to  lie  with  the  face  downwards  for  the  usual  time,  the 
dissector  may  look  first  to  the  fascia  lumborum,  which  is  described  in  the 
Dissection  of  the  Back,  p.  357. 

The  rest  of  the  time  should  be  occupied  in  learning  the  viscera  included 
in  the  following  Section. 


Section  IV. 

ANATOMY  OF  THE  VISCERA  OF  THE  ABDOMEN. 

THE    STOMACH. 

The  stomach  is  the  dilated  part  of  the  alimentary  tube  between  the 
oesophagus  and  the  small  intestine,  into  which  the  masticated  food  is  re- 
ceived to  be  changed  into  chyme. 

Dissection.     To  see  the  form,  the  stomach  must  be  blown  up  moder- 
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ately,  and  the  surface  cleaned  ;  but,  previoutily,  let  the  student  detach  the 
spleen,  and  cut  through  the  duodenum  close  to  the  pylorus. 

FormM  and  Divisions.  The  stomach  is  somewhat  conical  in  form  (fig. 
147).  Its  size  varies  much  in  different  bodies,  and  is  sometimes  much 
diminished  by  a  constriction  in  the  centre ;  when  it  is  moderately  dis- 
tended, it  is  about  twelve  inches  long  and  four  wide.  There  are  two  ends, 
two  orifices,  two  surfaces,  and  two  borders  or  curves  to  be  examined. 

Extremities,  The  left  end  or  tuberosity  (fundus  ventriculi)  is  the 
largest  part  of  the  stomach,  and  projects  about  three  inches  to  the  left  of 
the  opening  of  the  oesophagus.  The  right  or  pyloric  end,  much  smaller 
than  the  other,  is  cylindrical,  and  forms  the  a(>ex  of  the  cone  to  which  the 
stomach  is  likened. 

Openings,  The  left  opening  (cardiac),  which  communicates  with  the 
cesophagus,  is  at  the  highest  part  of  the  stomacii,  and  is  funnel-shaped 
towards  the  cavity  of  the  organ.  The  right  or  pyloric  orifice  opens  into 
the  duodenum,  and  is  guarded  internally  by  a  muscular  band  (pylorus)  : 
at  the  same  spot  the  stomach  is  sliglitly  constricted  externally,  where  a 
firm  circular  ring  may  be  felt. 

Surfaces,  The  surfaces  (anterior  and  posterior)  are  somewhat  flattened 
when  the  viscus  is  empty,  but  rounded  when  it  is  distended :  the  ^mrts  in 
contact  with  them  liave  been  referred  to  (p.  431). 

Borders,  The  upper  border  or  small  curve  is  concave  towards  the  left 
opening,  but  convex  at  the  opposite  end ;  and  the  lower  border  or  large 
curve  is  convex,  except  near  the  right  end,  where  it  is  concave — the  con- 
cavity of  the  one  border  corresponding  with  the  convexity  of  the  other. 
An  arterial  arch,  and  a  fold  of  [leritoneum  (omentum)  are  fixed  to  each 
border. 

Structure.  In  the  wall  of  the  stomach  are  four  coats,  viz.,  serous, 
muscular,  fibrous,  and  mucous ;  and  belonging  to  these  there  are  vessels, 
nerves,  and  lymphatics. 

Serous  coat.  The  peritoneum  gives  a  covering  to  the  stomach,  and  is 
adherent  to  the  surface,  except  at  each  margin,  where  an  interval  exists 
corresponding  with  the  attachment  of  the  small  and  large  omentum  :  in 
those  spaces  are  contained  the  vessels,  nerves,  and  lymphatics.  During 
distension  of  the  stomach  the  sluices  above  mentioned  are  much  di- 
minished. 

The  muscular  coat  will  be  laid  bare  by  the  removal  of  the  serous  cover- 
ing. It  consists  of  three  sets  of  fibres — longitudinal,  circular,  and  oblique  ; 
these  lie  from  without  inwards  in  the  order  mentioned,  and  are  unstriated 
or  involuntary. 

The  longitudinal  fibres  (fig.  147,  a)  are  derived  from  the  oesophagus; 
they  spread  over  the  surfaces,  and  are  continued  to  tlie  pylorus  and  the 
small  intestine.  The  fibres  are  most  marked  along  the  borders,  particu- 
larly at  the  smaller  one ;  and  at  the  pylorus  they  are  stronger  than  in  the 
centre  of  the  stomach. 

The  circular  fibres  (fig.  147,  b)  form  the  middle  stratum,  and  will  be 
best  seen  by  removing  the  longitudinal  fibres  near  the  pylorus.  They 
reach  from  the  left  to  the  right  end  of  the  stomach  ;  but  at  the  pylorus 
they  are  most  numerous  and  strongest,  and  form  a  ring  or  sphincter  (e) 
around  the  opening. 

The  oblique  fibres  (fig.  147,  e)  are  continuous  with  the  circular  or  deep 
layer  of  the  oesophagus.  On  the  left  and  right  of  the  cardie  orifice  they 
are  so  arranged  as  to  form  a  kind  of  sphincter  {d  and  e)  (Henle);  but 
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T  tilt  nfreut  I'nil  of  tin?  »liitt 
T  surtaccn,  grnduHlly  diiui|>[i(-iir- 


tliose  on  lUu  lel'l  {e),  tlie  sti-ong(?sI.  arcli  o' 
ani]  spread  out  on  the  anterior  aud  jrasivr 
ing  on  llietii. 

fibrous  coat.  By  removing  the  muftculur  layer  ovrr  h  small  spnre,  tlw» 
flbrouB  coat  will  a;i]>ear  as  a  whitti  shining  stratum  of  areulur  liwuu.  Tliis 
L'Ont  gives  sirongtii  to  iLe  stomach,  and  serve«t  as  a  bed  in  wliich  Ihu  Iiii^«r 
vessels  ftml  nerves  ramify  bcl'ore  their  distribution  to  ibe  mucouK  l)iT«r. 
If  n  smHll  opening  is  made  in  this  nieiiibrune,  Hit  muuous  eout  will  jj 
tbroiigli  Ihi!  siomucli  lo  be  disleniled  with  air. 


The  miiroui  eoat  will  come  into  view  on  cutting  open  the  stomacb,  but 
the  apjieurances  now  desi^ribcd  can  be  recognized  only  in  n  recent  stoniacb. 

This  roiLt  is  n  Ihickisb  layer,  oPa  pule  rose  color  soon  alter  death  in  the 
healthy  condition.  In  the  empty  stale  of  the  stomach  llie  memUrune  is 
less  vascular  than  during  digestion  ;  and  in  infancy  the  natural  redness  is 
greater  than  in  childhood  or  old  age.  When  the  eiumacli  is  eontnteted  ihn 
membrane  is  thrown  into  numerous  wavy  ridges  or  ni'jie,  which  become 
longitudinal  along  the  great  curve,  towards  the  pylorus. 

The  thickness  of  the  mucous  membrane  is  greatest  near  llie  pylonMi ; 
and  at  that  spot  it  forms  a  fold.  u|i]HMite  the  muscular  ring,  which  aMista 
iu  closing  the  opening.  If  tliis  membruuc*  and  its  submucous  layer  are 
removed  from  the  pyloric  jittrt  uf  the  slomnch.  tbe  ring  of  muscular  fibres 
(sphincter  of  the  pylorus)  will  be  more  |ierlectly  seen. 

Mierotropir  ttracture  of  the  mucous  membrane.  With  the  aid  of  a  lens, 
the  surface  of  tbe  mucous  membrane,  when  well  washed,  may  be  seen  to 
be  covered  by  shallow  depreesions  or  alreoli  (fig.  14S),  wliich  tneiuuri! 
friiin  jjjth  to  iJoth  of  an  inch  across.  Generally  hexagonal  or  ]ioly(r»- 
iinl  in  outline,  the  boUows  liecnrae  larger  and  more  elongated  towards  the 
etnall  end  of  tlie  stomach  ;  and  near  the  pylorus  the  margins  of  the  alveoli 
project,  and  become  irregular.  In  the  bottom  uf  each  depression  ara  tbtt 
ajjerlures  of  minute  lubes. 
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By  means  of  a  thin  eection  under  the  microscope  the  membrane  may 
be  observed  to  be  composed  almost  altogether  of  minute  vertical  tubes, 
which  lie  side  by  side,  and  project  into  tiie  submucous  tissue.     Measuring 


from  gVth  to  a'flth  of  ; 
end  ;  but  they  ojien  on  the  s 
148)  and  in  the  interalveola 
membrane,  and  are  tor  ttie 
they  increase  in  length,  and 
ity;  some  are  divided  into  t' 

Fig.  148. 


length,  the  tubes  are  closed  at.  the  deep 
irface  of  (he  stomach  both  in  the  alveoli  (tig. 
'  spaces.  They  are  formed  of  a  homogeneous 
iiost  part  straight,  hut  towards  the  pylorus 
ire  Bonitiwhat  sacculated  at  the  deep  extrem- 
10  or  more  pieces  (fig.  149). 

Fig.  149. 


I     DlFBIHTOiia    ( 


clsatad  grkxsltr  ctUi  bsjond  iThDiiixiii). 

At  the  cardiac  end  of  the  slomach  the  tubes  are  lined  at  the  free  end 
by  columnar  epilhelium  (fig.  149,  b);  but  in  the  closed  end  by  flattened 
and  granular  nucleated  cells,  which  are  named  peptic  glandg,  and  are  sup- 
posed to  give  origin  to  tlie  gastric  fluid.  Towards  the  pylorus  the  tubes 
are  closed  throughout  by  columnar  epithelium  (lig.  140,  a)  and  secrete 
mucua. 

A  columnar  epithrlium  covers  the  surface  of  the  mucous  membrane,  and 
enters  the  small  tubules. 

On  the  attached  surface  of  the  mucous  membrane  is  a  thin  layer  of  in- 
Toluntary  muscular  fibres,  separating  it  from  the  fibrous  coat :  it  is  said  to 
•end  offsets  amongst  the  tubules. 

BloodptMeh.  The  arUriti  of  the  stomach,  nfler  supplying  the  mus- 
cular coat,  ramify  in  the  submucous  tissue;  from  this  anastomosis  fine 
oflsets  are  continued  on  the  tubes  to  the  inner  surfnceof  the  mucoun  mem- 
brane, where  they  form  a  network.  The  rein»  begin  in  the  mucous  mem- 
branc,  receive  branches  from  the  muscular  coat,  and  deliver  their  blood 
into  the  portal  system. 

L^mphatxet.  Two  layers  of  absorbentR,  superficial  and  deep,  exist  in 
tfie  itomacb :  the  latter  begin  in  a  plexus  beneath  the  tubules,  and  form  a 
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network  in  the  fibrous  layer.     Both   8et«  leave  the  stomach   with   the 
bloodvessels. 

Nerves,  The  nerves  are  derived  from  the  pneumo-gastric  and  sympa- 
thetic (p.  451),  and  can  be  followed  to  the  fibrous  coat;  small  ganglia 
liave  been  observed  on  them. 


SMALL    INTESTINE. 

The  three  parts  into  which  the  small  intestine  is  divided,  have  the  fol- 
lowing characters: — 

The  duodenum  measures  as  much  as  the  breadth  of  twelve  fingers,  viz., 
about  ten  inches,  and  is  more  fixed  than  the  rest  of  the  intestinal  tube. 
It  is  wider  than  either  the  jejunum  or  the  ileum,  and  its  muscular  coat  is 
also  thicker.  Into  it  the  common  bile  and  pancreatic  ducts  pour  their 
contents. 

The  jejunum  and  the  ileum  together  measure  about  twenty  feet  in 
length,  and  are  connected  with  the  mesentery.  Tliere  is  not  any  percep- 
tible difference  between  the  termination  of  the  one  and  the  commencement 
of  the  other,  but  two-fifths  of  the  length  are  assigned  to  the  jejunum, 
and  three-fifths  to  the  ileum.  Between  the  ends,  however,  a  marked  dif- 
ference may  be  perceived ;  for  the  upper  part  of  the  jejunum  is  thicker 
and  more  vascular  than  the  lower  part  of  the  ileum,  and  its  width  is  also 
greater. 

Structure.  In  the  small  intestine  the  wall  is  formed  by  the  same 
number  of  layers  as  in  the  stomach,  viz.,  serous,  muscular,  fibrous,  mucous, 
and  submucous. 

Dissection,  The  different  layers  are  to  be  examined  on  pieces,  about 
three  inches  long,  taken  from  the  duodenum,  the  upper  part  of  the  jejunum, 
and  the  lower  end  of  the  ileum.  After  the  pieces  have  been  cut  off,  they 
are  to  be  distended  with  air ;  and  the  serous  covering  is  to  be  torn  off  for 
a  short  distance,  to  show  the  muscular  coat,  but  in  doing  this,  the  external 
lonnritudinal  fibres  will  be  taken  away  without  great  care. 

The  serous  coat  is  closely  connected  with  the  subjacent  muscular  layer. 
To  the  jejunum  and  ileum  it  furnishes  a  covering,  except  at  the  attached 
part  where  the  vessels  enter :  at  this  spot  the  p3ritoneum  is  reflected  off  to 
form  the  mesentery,  and  a  space  exists  resembling  that  at  the  borders  of 
the  stomach.  The  peritoneum  surrounds  the  duodenum  only  partly;  this 
peculiarity  has  been  described  at  p.  438. 

The  muscular  coat  is  constructed  of  two  sets  of  fibres,  a  superficial  or 
longitudinal,  and  a  deep  or  circular.  The  fibres  are  pale  in  color,  and  are 
not  striated. 

The  longitudinal  fibres  form  a  thin  covering,  which  is  most  marked  at 
the  free  border  of  the  gut. 

The  circular  fibres  are  much  more  distinct  than  the  others,  and  g^ve 
the  chief  strength  to  the  musculai*  coat :  they  do  not  form  complete  rings 
around  the  intestine. 

Dissection,  On  the  removal  of  a  part  of  the  muscular  stratum  from 
the  jejunum  or  the  ileum,  the  submucous  fibrous  layer  will  come  into  view. 

The  fibrous  coat  has  the  same  position  and  use  as  the  corresponding 
layer  in  the  stomach. 

Dissection,  In  the  upper  part  of  the  duodenum  the  student  is  to  seek 
some  small  compound  glands — those  of  Brunner,  which  are  imbedded  in 
the  submucous  tissue.     They  lie  beneath  the  mucous  membrane,  and  will 
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be  seen  shining  through  the  fibrous  layer,  wlien  the  muscular  coat  has 
been  taken  away. 

The  pieces  (A'  intestine  may  be  opened  and  washed  to  show  the  mucous 
coat,  but  the  gul  should  be  cut  along  the  line  of  attachment  of  the  mesen- 
tery, BO  HS  to  avoid  Peyer's  glands  on  the  opposite  side. 

Mueout  coal.  The  lining  membrane  is  thicker  and  more  vascular  at 
ibe  beginning  than  at  the  ending  of  the  email  intestine.  It  is  marked  by 
immerous  prominent  folds  (valvula;  conniventes) ;  and  the  surface  of  the 
ncnibmne  is  covered  with  small  processes  (villi)  like  the  ]iile  of  velvet. 
Occupying  the  substance  of  the  mucous  cout  aro  numerous  glands ;  and 
Xtvering  tlie  whole  is  n  columnar  epithelium. 

A  iliin  layer  of  non-striated  muscular  fibres  (mtitrularit  mucota)  covers 
lie  outer  surface  of  this  coat  (Kg.  I.'i4,  d),  and  sends  inwards  prolonga- 
jons  between  the  tubules  into  the  villi. 

Thu  valvnUe  conai'vetitei  (fig.  luO)  (valves  of  Korkring)  aro  permanent 
idges  of  the  mucous  membmne,  which  are  arranged  ciroularly  in  the 
tilvstine,  and  project  into  the  alimentary  mass.  Orescentic  in  form, 
hey  extend  round  the  intestine  for  half  or  two-tliirds  of  its  circle,  and 

Fig.  150. 


r-ne  end  in  bifurcated  extremities.  I^arger  and  smaller  folds  are  met 
Vh,  sometimes  alternating ;  and  the  larger  are  about  two  inches  long, 
Vh  one-third  of  an  inch  in  depth  towards  the  centre.  Each  is  formed 
a  doubling  of  the  mucous  membrane,  which  incloses  vessels  between 
a  layers. 

"They  begin  in  the  duodenum,  about  one  or  two  inches  beyond  the  py- 
"Tis,  and  aro  continued  in  regular  succession  to  the  middle  of  the  jeju- 
*n;  but  beyond  that  point  they  become  smaller  and  more  distant  from 
^another,  and  finally  disappear  about  the  middle  of  the  ileum,  having 
saviously  become  irregular  and  rudimentary.  The  folds  are  largest  aud 
*st  uniform  beyond,  and  not  fur  fr<)m  ihc  opening  of  the  bile  duct. 
"The  aperlwre  of  the  common  bile  and  pancreatic  duett  (fig.  1 50,  t)  is  a 
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narrow  orifice,  from  three  lo  four  inches  from  the  pylorus,  und  is  situate 
in  ft  small  prominence  of  tbe  mucous  membrane,  at  the  inner  and  posteriAr 
part  of  the  duodenum  (p.  445).  A  probe  piissed  into  the  bile  duct  will 
show  the  oblique  course  (italf  an  inch)  under  the  mucous  coat.  Some- 
times the  pancreatic  duct  opens  by  a  distinct  orifice. 

Mieroicopic  ttructure  of  the  mueout  membrane.  With  the  use  of  the 
microscope,  and  with  pieces  of  fresh  intestine,  the  student  will  be  able  to 
make  out  the  nature  of  the  villi,  the  glandular  bodies,  and  the  epitlielium. 

Villi.  When  a  piece  of  the  lower  part  of  the  duodenum,  from  which 
the  mucus  is  washed  away,  is  examined  in  water,  the  mucous  membrane 
will  be  seen  to  be  studded  over  thickly  with  small  projections,  like  thoM 
on  velvet.  These  bodies  exist  along  the  whole  of  the  small  intestine,  and 
are  irregular  in  form  (fig.  153,  *)  some  being  triangular,  others  conical  or 
cylindrical  with  a  large  end.  Tlieir  lengrh  is  from  ^tb  (o  j^th  of  an 
inch  ;  and  they  are  best  marked  where  the  valvuln;  conniventee  are  largest. 
In  the  duodenum  their  number  is  estimated  at  iiO  to  90  in  a  square  line, 
but  in  the  lower  end  of  the  ileum  at  only  40  to  70  on  the  same  surface 
(Krauae). 

Each  villus  is  an  extension  of  the  mucous  coat,  and  is  covered  by  col- 
umnar epithelium.  One  or  sometimes  two  arterial  twigs  form  a  capillary 
network  beneath  the  mucous  covering  (fig.  144,  ^),  and  end  generally  in 
a  single  emerging  vein.  A  single  lacteal,  or  two  forming  a  loop  with 
cross  branches  (fig.  151,  '),  occupies  the  centre,  and  commuoicates  with 

Fig.  151. 


<rlllD(,  doDbli 


plexus  below  the  villus.  Around  the  lacteals  a  thin  layer  of  unstriated 
muscular  fibre  is  arranged  longitudinally  (Briicke).  Nerves  bare  not 
been  detected  in  the  villus, 

Glandt.     In  the  glandular  apparatus  of  the  small  intestine  are  included 
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the  ciypla  of  LibberkUlin,  solitary  glands,  and  Peyer's'  and  Brunner's 
glands. 

The  crtfpls  of  Lieberhiihn  (fi^.  154,  a)  are  minute  simple  lubes,  similar 
to  those  in  the  stomach,  though  not  so  cln^ly  aggrngatud,  which  exist 
throughout  the  small  intestine.  Tliey  open  on  the  suiface  of  the  mucous 
niembrnne  by  small  orifices  between  the  villi,  and  around  the  larger 
glands  i  but  closed  nt  the  o|i))Osite  end,  they  project  into  the  submucous 
layer,  and  are  seldom  branched.  Their  length  \s  from  ^'^th  lo  j'^th  of  an 
inch :  they  are  filled  with  a  translucent  fluid  containing  granules,  and  are 
lined  by  a  columnar  epithelium. 

The  so-called  lolitarg  glaudt  (fif[.  153,  ")  are  roundish  white  eminences, 
about  the  sixe  of  mustanl  seed  if  distended,  which  are  scattered  along  the 
Bmnll  intestine,  but  in  greatest  niirabers  in  the  ileum.  Placed  on  all  )>arls 
of  the  intestine,  and  even  on  or  between  the  valvulie  conniventes;  they 
are  covered  by  the  villi  of  the  mucous  membrane,  and  ore  surrounded  at 

Fig.  152. 


tlie'r  circumference  by  a]ierture9  of  the  crypts  of  Lieberkiihn.  They  are 
closed  lymph  foUieleR  beneath  the  mucous  coat,  which  projeet  into  the 
Kul;  and  they  are  formed  of  a  network  of  reticular  connective  tissue  with 
lymph'COrpuscles  between  the  meshes.  Fine  capillary  vessels  permeate 
the  mass;  and  it  is  surrounded  by  a  plexus  of  lymphatiu  vessels. 

The  gland*  of  Pei/er  (fig.  lo3,  *)  (glanduhe  agminatie)  exist  chiefly  in 
the  ileum,  in  the  form  of  ovul  [>at«hes,  wiiicli  measure  from  half  an  inch 
to  two  inches  or  more  in  length,  and  about  half  an  inch  in  width.  They 
are  situate  on  the  part  of  the  inle»itine  op[iositc  to  the  attnt^hment  of  the 
mesentery,  and  their  direction  is  longitudinal  in  the  gut:  usuallv  they  ai'c 
from  twenty  10  thirty  in  number.  In  the  lower  jiart  of  the  ileum  they  are 
largest  and  most  numerous;  but  they  decrease  in  number  and  size  ayi- 
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wards  from  tlml  spoi,  till  nt  the  lower  pun  of  the  jejunum  they  become  , 

irregular  in  form,  imd  may  consist  only  of  email  roundish  maR!«a. 

The  mucous  membrane  over  t)i cm  is  hollowed  into  pile  (fig.  152,  6),  ,^^ 
ntid  is  g(-nerally  deittitut.e  of  villi  on  the  subjacent  follicles  (fig.  laS,  *),  .^. 
but  belweuu  the  pits  it  has  the  anmc  charucterg  as  in  other  parte. 


ich  follic 


A  patch,  when  examined  by  the  niicrofUMjie,  appears  to  be  but  a  colle-^5»  Jm- 
ion  of  lymph  follicles  like  the  "solitary  glnnds"  (fig.  153),  which  a^^E^  kk 
tiund  or  oval  in  form,  and  urv  covered  by  the  mucous  membrane.    ArouwtiKJund 
g  of  aj>ertureR  of  the  crypis  before  described.     Tf  " -Ml'he 
follicles  have  the  same  com  position  as  tT  ^'   the 
scattered  "solitary  glands." 

Fine  arterial  (wigs  (lig.  152,  ■)  ntml^  «-^ify 

on  the  follicles,  and  send  inwards  capilla.^:^  "i? 
off-ieii  which  form  a  network  in  the  in»  «-Jile. 
nor,  and  converge  to  the  centre.     Laci^  »-leaJ 
M"-*!*  lorm  plexuses  around  and  benew^ -^alli 
the  tolliih    but  do  not  penetrate  the  wal  M  -mil. 
ThL  Glaiidt  of  Brunnrr  (tig.  154,  b)  >^         are 
sm  ill  Lompound  bodies,  similar  to  the  br  ^r~iue- 
ral  and   labial   glands  of  the  mouth,  whr  .^Knicii 
(jti-t  in  the  duothnum.     For  a  few  incF  r^tes 
mar  Ihe  pylorus  they  are  moAt  i 
and  thirc  they  are  visible  without  i 
biiug  ntarl}  as  lai^  as  hemp  seed.     T      Fhe 
glands  consist  ot  lobules,  with  appertain^^'n; 
~~L   \vp^/'^^^  ixcrelorv  tubes   and  each  ends  on  the  ^^g»r- 

— \    0z/   -^r^  '*"-e  of  the  mucous  membrane  by  a  i^Kuci 

(r),  whose  a|>erture  is  slightly  larger  I  ~Tuui 
KiamiHEUFT  IP  uco  pim  w  ih     ''"^    mouths  of  the   contiguous   crypto    of 
ih«  luiioipi  of  L-b-rfcQin  Hod  ■>     Lul>erkUlm,  tin v  secrete  mucus. 
»'"">•'  Brunn«  F/iilAfiium      1  hc epithelial  liningoT  Ibe 

T  biici  mucous  membram  of  ihe  small  intestines 

oi.ndof  Rrnnn-r  y(  ,]„.  cohunuar  or  (ylindriciU  kind.     Oa 

Durioifjiin    .    ^_|.^j^j.|||  the  Mill  It   torms  a  distinct  covering  rf 

(Koiiikar).  elongated  picies      II  sinks  into  the  crypti 
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of  Lieberkilhn,  and  into  the  ducts  of  the  glands  of  Brunner,  and  gives  them 
a  lining. 

Dissection.  To  demonstrate  the  areolar  tissue  between  the  coats  of  tho 
intestine,  a  piece  of  the  bowel  turned  inside  out  is  to  be  inflated  forcibly ; 
and  to  insure  the  success  of  the  attempt,  a  few  cuts  may  be  previously 
made  through  th^  peritoneal  coat.  The  air  enters  the  wall  of  the  intes- 
tine where  the  i)eritoneal  covering  is  injured,  and  spreads  through  the 
whole  gut ;  but  opposite  the  solitary  glands,  and  the  patches  of  Peyer,  the 
Diucous  coat  is  more  closely  connected  with  the  contiguous  structures,  and 
the  ftubjacent  portion  will  not  be  distended  with  the  air.  The  piece  of  the 
intestine  may  be  examined  when  it  is  dry. 

Vessels  of  the  intestine.  The  branches  of  arteries  ramify  in  the  sub- 
mucous layer,  and  end  in  a  network  of  small  twigs  in  the  mucous  mem- 
brane, which  supplies  the  folds,  the  villi,  and  the  glands.  Opposite 
Feyer's  patches  the  intestine  is  most  vascular ;  and  the  vessels  form  circles 
around  the  follicles,  before  supplying  offsets  to  them.  The  veins  have 
their  usual  resemblance  to  the  companion  arteries. 

The  absorbents  consist  of  a  su))erficial  set  (lymphatics)  in  the  muscular 
(;OAt;  and  of  a  deep  plexiform  set  (lacteals)  in  both  the  mucous  and  sub- 
ifiijcous  layers.  The  two  sets  join,  and  all  end  in  larger  trunks  in  the 
ipc^entery. 

J^erves  of  the  small  intestine  come  from  the  upper  mesenteric  plexus, 
^gtdenienng  the  coats  by  the  side  of  tiie  arteries,  form  plexuses  with  in- 
^r^persed  ganglia.  One  such  plexus  is  contained  in  the  muscular  coat 
'een  the  longitudinal  and  circular  fibres  (Auerbach) ;  and  another  is 
in  the  submucous  layer  (Meissner) :  they  join  freely  by  branches 
x-ough  the  intestinal  coats,  and  reach  from  the  pylorus  to  the  extremity 

the  alimentary  tube. 
mS^wucture  of  the  common  bi/e  duct.  The  bile  duct  consists  of  an  exter- 
[  €>T  Strong  Hbrous  layer,  and  of  an  internal  or  mucous  coat  which  is 
cfd  by  columnar  epithelium.  On  the  surface  of  the  inner  membrane  are 
"  openings  of  numerous  branched  mucous  ghmds,  which  are  imbedded 
Clx  fibrous  coat ;  some  of  them  are  aggregated  together,  and  are  visible 
b    a  lens. 

LARGE    INTESTINE. 

le  large  intestine  is  the  part   of  the  alimontnr}'  canal  between  the 
ination  of  the  ileum  and  tlie  anus.     Its  diviniun   and  its  attachment 
l^«ritoneum  to  the  abdominal  wall,  have  been  described  (p.  4^3). 
Xti  l^^ngth  this  part  of  the  alimentary  canal   mea^un's  about  five  or  six 

^tr one-fifth  of  the  length  of  the  intestinal  tube.     The  diameter  of  tlie 

^\c>'K>  is  Inrgest  at  the  commencement  in   the  caecum,  and  gradually  de- 
;Tesk8«s  as  far  as  the  rectum,  where  there  is  a  dilat^itiun  near  the  end. 

"When  compared  with  the  small  intestine,  tlie  colon  is  distinguished  by 
\\ic  following  characters :  It  is  of  greater  capacity,  being  in  some  parts  iw 
Aarge  again,  and  is  more  fixed  in  its  position  :  it  is  also  free  from  convolu- 
tion, except  in  the  left  iliac  fossa,  where  it  forms  tlie  sigmoid  flexure. 
Instead  of  being  a  smooth  cylindrical  tulx*,  the  colon  is  sacculated,  and  is 
maried  by  three  longitudinal  muscular    bands,  which  alternate  with  as 
flwnj  rx)ws  of  dilatations ;    but  at    the  lower  [)art  of  the  large  intestine 
(nrfuvn),  the  surface  is  smooth,  and   the   longitudinal  bands   have  disap- 
p^^K€l»      Attached  to  the  surface  at  intervals,  especially  along  the  trans- 
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verse  colon,  an;  processes  of  iteritoneum   containing  fitl — l|je  agijicDdlev 
epiploipa!. 

Diitfetion,     For   llie    |)ur[ios«;  of  exnmiiiing   thu   lai^  iiitvfltiiie  I 

student  bIiouIiI  cut  oS  iind  blow   up   llie  c<L*<^uni,  wUli  purt  uf  the  ll«« 

enleriiig  it  i  he  glioulil  prejuro  in  u 

Fig-  1S5.  wny  R  piece  of  the  tranaiiyge  color 

pii^e  of  the  sigmoii)  flexure  (abont  (bur  it 
of  each).     The  areoUr  tisBiie  iinil  the  fnl  ^ 
to  be  removed  with  care  Irom  cuch,  nl^vr  ] 
has  been  infliiieil. 

Tlie  cjiciM.  or  the  head  of  the  coUm  {flj 
1.^0.  a)  (ciiput  cteuum  coli)  ia  the 
piirt  of  the  lurge  intt-etine  which  projecl«,l 
tlie  form  of  a  [toucli,  below  the  Junciion  f 
the  ileum  with   it.     It  inensures  uboui   I"* 
inches   und   k   half    in    length,   aud    thoi 
gradually  narrowing  inreriorlj*,  the  ciecuia 
tiie  widest  part  of  tlic  colon — hence  tli«!  naX 
caput  coli.     At  its  inner  side  it  is  joined  1 
the  small  intestine  (ft)  ;  and  Mill  lower  the 
ie  a  Hmall  worm-like  projection  (c) — 
miform  appendix. 

Apptndix  vermiformis  (tig.  155,  o).  Tlilq 
little  convoluted  projection  ia  altAched  t 
lower  und  hinder  pari  of  the  «ccum,  of  i 
it  wits  a  continuation,  M  one  period,  in  1 
embryo.  From  three  to  six  inches  ii 
till-  appendix  ia  rather  lurger  than  a  | 
quill,  and  it  connected  to  the  inner  part  i 
the  ca*um  by  a  fold  of  peritoneum, 
hollow,  ftud  hiis  nn  aperture  of  comniunia 
tion  with  the  intestine  ((/).  In  si 
resembles  the  rest  of  the  colon. 

Ihftecliott.    To  examine  the  inleriar  of^ 
cxcum,  and  the  valve  between    ii 
small  intestine,  the  a|>ecimen  should  l>e  d 
and  the  following  cuts  should   be  tntule  i 

"  "M!c~»"d«r  "    "" '"     '*  ■    ^""^  "*'"'  piece  is  to  be  taken  fn>n 

ileum  near  its  termination  ;  another  from  t 
aidti  of  the  ciecum,  opposite  the  entrance  of  the  small  intesiinc. 

lito-cceeal  valve  (lig.  155).     This  valve  ia  situate  at  the  entrancr  nr^ 
ileum  into  the  cieciim.    It  is  composed  of  two  pieces,  each  with  a  dificTi 
inclination,  which  project  into  the   interior  of  the  oecutn,  and  bonn4^ 
narrow,  nearly  tranaverae  a|>erture  of  commnni cation  between    the  t 
differently-sized  portions  of  the  alimentary  canal. 

The  upper  piece  of  the  valve,  iho'Colic  (c)  projects  horlzoniailjr  ia) 
the  large  intestine,  opposite  the  junciion  of  the  ileum  with  the  colon.  J"" 
the  lower  piece,  tlro-eacat  (/),  which  is  ihe  hirger  of  the  two.  lia»  a  1 
lical  direction  between  the  ileum  and  the  ci*ouin.     At  each  extreml^'J 
the  opening  the  pieces  of  the  valve  are  blended  together  i  and  lUe  r< 
ing  prominence  (g)  extends  transversely  on  each  aide  of  the  talefl 
forming  the/r<ena  or  retinacvla  of  the  valve. 
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The  size  of  the  opening  depends  upon  the  distension  of  the  intestine  ; 
for  when  the  retinacula  of  the  valve  are  stretched  the  margins  of  the 
aperture  are  approximated,  and  may  be  made  to  touch. 

Each  piece  of  the  valve  is  formed  by  circular  muscular  fibres  of  the  in- 
tstinal  tube,  covered  by  mucous  membrane;  as  if  the  ileum  was  thrust 
obliquely  through  the  wall  of  the  csecum,  after  being  deprived  of  its  peri- 
toneal coat  and  layer  of  longitudinal  fibres.  This  construction  is  ea<»i]y 
seen  on  a* fresh  specimen  by  dividing  the  peritoneum  and  the  longitudinal 
fibres,  and  gently  drawing  out  the  ileum  from  the  ctecum. 

The  opening  of  the  appendix  into  the  caecum  (d)  is  placed  below  that 
of  the  ileum.  A  piece  of  mucous  membrane  partly  closes  the  a])erture, 
and  acts  as  a  valve. 

Folds  or  ridges  are  directed  transversely  in  the  interior  of  the  gut,  and 

correspond  with  depressions  on  the  outer  surface  :  these  folds  result  from 

the  doubling  of  the  wall  of  the  intestine,  and  the  largest  inclose  vessels. 

Structure  of  the  Colox.     The  coats  of  the  large  are  similar  to 

-those  of  the  small  intestine,  viz.,  serous,  muscular,  fibrous,  and  mucous. 

Serous  coat.  The  peritoneum  doe«  not  clothe  the  large  intestine, 
-throughout,  in  the  same  degree.  It  covers  the  front  of  the  caecum,  and 
-^he  front  and  sides  of  the  ascending  and  descending  colon  ;  but  in  neither 
^oes  it  reach  commonly  the  posterior  aspect  (p.  438).  The  transverse 
^3olon  is  incased  like  the  stomiich,  and  has  intervals  along  the  borders, 
-i^vhere  the  transverse  meso-colon  and  the  great  omentum  are  attached. 

The  muscular  coat  is  ibrmed  by  longitudinal  and  circular  fibres,  as  in 
-she  small  intestine. 

The  longitudinal  fibres  may  be  traced  as  a  thin  layer  over  the  surface, 
l3Ut  most  are  collected  into  three  longitudinal  bands,  about  a  quarter  of  an 
)nch  in  width.  On  the  vermiform  appendix  the  fibres  form  a  uniform 
|.ayer;  but  they  are  continued  thence  into  the  bands  on  the  ca'cum  and 
^-olon :  on  the  rectum  they  are  diflTused  over  tlie  surface.  AVhen  the 
t^ands  are  divided  the  intestine  elongates— the  sacculi,  and  the  ridges  in 
f  he  interior  of  the  gut,  disappearing  at  the  same  time. 

The  circular  fibres  are  spread  over  the  whole  surface,  but  are  most 
ixiarked  in  the  folds  projecting  into  the  intestine.  In  the  rectum  (to  be 
^ferwards  seen)  they  form  the  band  of  the  internal  sphincter  muscle. 

1h^ fibrous  coat  resembles  that  of  the  small  intestine.  It  will  be  ex- 
p£>«icd  by  removing  the  peritoneal  and  muscular  coverings. 

'Ihe  mucous  coat,  which  may  be  examined  on  opening  the  intestine,  is 

gtt%€>oth,  and  of  a  pale  yellow  color;  and  it  is  not  thrown  into  special  folds, 

ejc^^p^  in  the  rectum.     The  surfa<;e  is  free  from  villi ;  and  by  this  circum- 

«/£Ence  the  mucous  membrane  of  the  large,  can  be  distinguisiied  from  that 

or     che  small  intestine.     This  difference  in  tiie  two  portions  of  the  alimen- 

tawr^'  tube  is  well  marked  on  the  ilio-caH*al  valve ;  for  the  suiface  looking 

to   ^  Ii^i  small  intestine  is  studded  with  villi,  whilst  the  lower  surface,  covered 

bjr     ^HtJ  lining  membrane  of  the  ca»cum,  is  free  from  those  small  eminencfs. 

-'^^^croscopic  appearances.     In  a  piece  of  fresh  intrstint;  the  microscope 

»'ilX    show  the  mucous  membrane  to  poss(.*ss  small   tub«*s  or  crypts,  and 

yM.M.M^    larger  solitary  follicles;  with  an  epithelial  covering  on  the  free  sur- 

-»     and  a  thin  muscular  layer  (muscular is  mucosce)  on  the  other,  whose 

gement  is  similar  to  that  of  the  small  intestine. 
i^:»e  tubules  (fig.  156,  ■)  occupy  the  whole  length  of  the  large  gut,  and 
ible  those  of  the  small  intestine,  but  are   more   numerous  an<l   closer 
her.     Their  orifices  on  the  suH'ace  are  circular  ('),  and  are  more  uni- 
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Fig.  1S6.  formly   diffused    than    the   Apertures   of    the 

tubules  in  tlie  small  gut.  A  verticHl  section  <]( 

the  membrane  (*)  will  show  the  tubes  to  ex- 
tend vertically  from  ibe  surfac*  into  the  sub- 
mucous cent,  and  to  be  longer  than  the  crypts 
of  Lieberkiilm  in -the  jejunum  and  ileum  ;  they 
measure  from  figth  toj^gthof  an  inch  in  length. 
The  so-called  lolilarg  giandt  (fig.  Ia6,  ^) 
Bw[,*iioiDViiwor"*sni.iTim*     ^^^  scattered  here  and  there  through  the  Urge 
the*mu'con"™i. '  (Boeiim  )'  "      '"•<**tine  ;  but  they  are  in  greatest  number  in 
*  (iUnd  of  the  Un<«  fniBBiin  '''^  cwcum  and  vermilbrm  appendix.     They 

B.  Tabaiai  of  ih«  mocoui  mem-     ""^  whitish  rounded  bodies  from  j'^Ih  to  j^olh 
briDfl.  of  an  inch  in  diameter,  and  are  situate  in  the 

].  Hnrfuc  ope  Ding.  submucous  layer  amongst  the  tubules.     They 

a.  Sid«  YiBw  of  ibe  iab*>.  ^^  lymph  follicles  wilh  a  structure  like   that 

S.  I'lu  fortbs  clDHid  «ndi  of  tb«      .      ., -^  ii  '    .     .• 

ubei   Id    tbii    lubmiiniDi    '"  '"*  Small  Intestine. 

tiitaa.  The  epithelittm  is  of  the  columnar  kind, 

and  enters  the  tubules. 
VeueU.     The  distribution  of  the  vessels  in  the  wall  of  the  large  intes- 
tine is  the  same  as  in  the  smaller  bowel. 

Nervet.  In  the  coats  of  the  large  intestine  the  nerves  have  the  plexi* 
form  arrangement  like  that  in  the  small  gut. 

The  abtorbfnl  vesieh  form  two  sets  as  in  the  small  intestine ;  after  lesv- 
ing  the  gut  they  join  the  lymphatic  glands  along  the  side  of  the  colon. 

THE   PANCREAS. 

The  pancreas  (fig.  145,  e)  is  a  narrow  flattened  gland,  from  six  to  eight 
inches  in  length,  which  baa  some  resemblance  to  a  dog's  tongue.  It  is 
larger  at  the  right  than  the  left  end ;  and  it  is  divided  into  head,  tail,  and 

The  head,  or  the  right  extremity,  occupies  the  concavity  of  the  duo- 
denum; and  the  left  extremity,  or  the  tail,  is  rounded,  and  touches  the 
spleen. 

The  body  of  the  gland  is  narrowest  a  tittle  lo  the  right  of  the  vertebral 
column,  and  is  thickest  at  the  upper  border  ;  it  measures  about  one  inch 
and  a  half  in  breadth,  and  from  half  an  inch  to  an  inch  in  thickneas. 
The  connections  of  the  pancreas  with  surrounding  part«  are  described  M 
p.  44G. 

Direction.  Let  the  pancreas  be  placed  on  the  anterior  surface,  and 
let  the  excretory  duct  be  traced  from  the  head  to  the  tail  by  cutting  hwr^ 
the  substance  of  the  gland.  The  small  duct  will  be  recognixed  by  ita 
whiteness. 

Structure.  The  pancreas  is  a  gland  consisting  of  septtrste  lobules, 
nod  ia  provided  with  a  special  duct.  It  is  destitute  of  a  distinct  capaaie  i 
but  it  is  surrounde<l  by  areolar  tissue,  which  projects  into  the  interior, 
and  connects  together  its  smaller  pieces.  The  fluid  secreted  by  it  nssisti 
in  the  digestion  of  the  aliment. 

The  lobules  are  soft  and  loose,  and  of  a  grayish-white  color,  and  an 
united  into  larger  miissea  by  areolar  tissue,  vessels,  and  ducts.  Each  con- 
sists ultimately,  as  in  the  jiaroiid,  of  the  branchings  of  the  excretory  dnct, 
which  end  in  closed  vesicular  extremities,  and  are  surrounded  by  a  plexu 
of  Tessels.     In  the  vesicles  the  epithelium  is  spheroidal. 
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The  duct  of  the  pancreas  (d^.  150,  d)  (canal  of  Wirsunpr)  extends  the 
entire  length  of  the  gland,  and  is  somewhat  nearer  the  lower  than  the 
upper  border.  It  begins  in  the  tail  of  the  pancreas,  where  it  presents  a 
bifurcated  extremity;  and  as  it  continues  onwards  to  the  head,  it  receives 
many  branches.  It  finally  ends  by  opening  into  the  duodenum,  either  in 
union  with,  or  separate  from  the  common  bile  duct  (p.  457).  Of  the  tribu- 
tary branches,  the  largest  is  derived  from  the  head  of  the  pancreas. 

The  duct  measures  from  i^th  to  y'^^th  of  an  inch  in  diameter  near  the 
duodenum.  It  is  formed  of  a  fibrous  and  a  mucons  coat :  the  latter  is 
lined  by  a  cylindrical  epithelium^  and  is  provided  with  small  glands  in  the 
duct  and  its  largest  branches. 

Vesteh^  lytaphaticB^  and  nerves.  The  arteries  and  veins  have  been 
described  (p.  447);  and  the  lymphatics  join  the  lumbar  glands.  The 
nerves  are  furnished  by  the  solar  plexus. 

THE    SPLEEN. 

The  spleen  is  a  vascular  spongy  organ  of  a  bluish  or  purple  color,  some- 
times approaching  to  gray.  Its  texture  is  friable,  and  easily  broken  under 
pressure.     The  use  of  the  spleen  is  unknown. 

The  vtscus  is  somewhat  elliptical  in  shape,  and  is  placed  vertically 
against  the  great  end  of  the  stomach.  Its  size  varies  much.  In  the 
adult  it  measures  commonly  about  live  inches  in  length,  three  or  four 
inches  in  breadth,  and  one  inch  to  one  inch  and  a  half  in  thickness.  Its 
weight  lies  b<;tween  four  and  ten  ounces,  and  is  rather  less  in  the  female 
than  the  male. 

At  the  outer  aspect  it  is  convex  towards  the  ribs,  the  inner  surface  is 
marked  by  a  longitudinal  ridg<s  nearer  tii(»  por^terior  than  the  anterior 
border,  into  which  the  vciisels  plunge  to  ramify  in  the  interior.  Before 
and  behind  the  ridge,  the  surface  is  flattened  or  somewhat  hollowed.  The 
8|K)t  where  the  vessels  enter  is  named  the  hiluni  of  the  spleen. 

The  anterior  border  is  thinner  than  the  posterior,  and  is  often  notched. 
Oi'  the  two  extremities,  the  lower  is  more  j)ointed  than  the  upper. 

Small  masses  or  accessory  spleens  (splenculi),  varying  in  size  from  a 
bean  to  a  moderate-sized  plum,  are  found  occasionally,  near  the  fissure  of 
the  spleen,  in  the  gastro-splenic  omentum,  or  in  the  great  omc.'ntum. 

Strccturk.  Enveloping  the  spleen  an?  two  coverings,  a  serous  and  a 
fibrous.  It  is  formed  by  a  network  of  fibrous  or  trabecular  tissue,  which 
c^ontains  in  its  meshes  the  splenic  pulp,  with  th<*  Malpighian  corpuscle.s. 
Throughout  the  mass  the  bloodvessels  and  the  nerves  ramify.  No  duct 
c^ixists  in  connection  with  this  orpin. 

The  serous  or  peritoneal  coat  incjises  the  spleen,  and  covers  th(»  surface 
c^xcept  at  the  hilum  and  the  posterior  border.  It  is  elosely  connected  to 
t.lie  subjacent  fibrous  coat. 

The  Jibrous  coat  (tunica  propria)  gives  strength  to  the  spleen,  and  forms 
«fe.  complete  case  for  it.  At  the  fissure  on  the  inner  surface  this  investment 
f>asses  into  the  interior  with  the  vessels,  to  which  it  furnishes  sheaths: 
nd  if  an  attempt  is  made  to  detach  this  coat,  numerous  fibrous  processes 
ill  be  seen  to  be  connected  with  its  inner  surface.  Its  color  is  whitish  ; 
a^nd  its  structure  is  made  up  of  an'olar  and  ehuttic  tissues. 

Dissection,     The  s|K)ngy  or   tnibecular  structure  will  lM\st  appear,  by 
"Washing  and  squeezing  a  piece  of  fresh  bullock's  spleen  under  water,  so  u& 
t.4)  remove  the  grumous-looking  material. 
30 
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Tlie  Irabeciilar  liime  (fig.  157)  ibrme  a  nciwork  through  the  wliolc  il 
terior  of  ihe  spleen,  similar  to  thai  ol'  a  sponge,  which  u  joined  to  I 
external  casing,  and  forniA  sheaths  around  the  veMels.  Ite  jirocesaeva 
threads  are  white,  flattened  or  cylindrical,  and  avemj,'e  from  iilatli  I 
of  an  inch  :  they  consist  of  librous  i»nd  elastic  tisfues,  with  a  lew  tniisctd 
fibres.  The  interslices  cummuniirutu  freely  together,  and  contain  I 
proper  subsiiinee  of  the  spleen,  and  the  veseels. 

MicTotcvpic  appeariinerg.     The  characters  of  the  spleen  subelance  a 
not  be  ascertained  without  llie  aid  of  the  inirrosco|ie. 

The  tplevic  pulp  is  a  ivXi  red-brown  mass,  whicli  is  lodged  in  tlte  areobe 

of  the  trabecular  stnicture.     Under  the  microscope  this  nialeriul  la  seen 

to  be  composed  of  a  fine  network  ol'  mmifring 

Fig.  1S7.  connective  tiwuc  corpuscles,  with  blood-cells  in  'rt» 

nieshea. 

The  Jlfnlpig/iinn  aorpiitrlei  are  small  rounded 
whitish  bodies,  about  i,^glh  of  an  inch  in  diameter, 
and  are  connected  with  the  outer  eoai  of  the 
smallest  branches  of  tlie  arierics ;  they  pnyeei 
into  the  pulp  of  Ihe  spleen,  and  are  siiri-oundeii  by 
it.  In  structure  they  are  like  the  lymph  fuUidc 
of  the  intestine,  consisting  of  reticular  tissue,  wn 
lymph  corpuscles  in  its  meshes,  through 
blood -oapiliaries  pass. 

Bloodvtitth.  The  larger  brattchri  of  the  iple 
artery  ore  surrounded  by  sheaths  of  tibrnus  liti 
in  the  trabecular ;  but  the  smallest  branc.hri 
the  sheathing,  and  break  up  into  tufis  of  ci^ 
laries,  which  open  into  the  fine  meshes  of  1 
spleen  substance.  In  the  smallest  branches,  ' 
which  the  Malpighian  corpu8cle«  are  umte4, 1 
outer  coat  is  thickened  by  lymphoid  tissue,  KOifi 
t,  u%xvira  or  thi  tba-  directly  continuous  with  those  bodies  in  strtirta 
■Kcri.**  >TKrcTiiBii  or  -^y^^  tplein'c  rein  bcinns  in  the  meshes  of  ll 
TBS  Sriits  or  THii  HI.         i      -     "^  ,      .  ,  ■         i-  , 

.t»..di.u«»r»mi>,.     fpl'^'i'C  pulp  by  open  channels,     trom  the  i 
hnnm.  of  these  radicles  arise  email  branches,  which  v 

into  trunks  larger  than  the  accompanying  arti-t 
and  issue  by  the  fissure  of  the  spleen  :  in  their  course  they  reci ' 
sory  branches,  some  joining  at  a  right  angle. 

ferret  and  tymphntict.     The  lympkatict  are  superficial  and  deep,  I 
enter  the  glands  in  the  gHstro-splenic  omenium.    In  the  spleen  ihcy  1 
in  the  corpuscles  of  Mal|iighi,and  in  the  outer  cuni  uf  the  smallest  arter 
they  are  conveyed  to  the  liiliim  of  the  spleen  on  the  vessels.     1 
come  from  iht;  solar  pic&u:',  and  surround  the  artery  and  its  bra: 


The  liver  secretes  the  bile,  and  is  the  largest  gland  in  the  bodj. 
duct  opens  into  the  duodenum  with  that  of  the  pancreas. 

Diitfction  (fig,  158).     Preparatory  lo  examining  the  liver,  the  t 
at  the  under  surface  should  be  dissected  out.     This  proceeding  will  1 
facilitated  by  distending  the  vena  cava  and  vena  portw  with  low  o 
wool,  and  the  gull-bladder  with  air  through  its  duct.     The  several  f 
and  the  ducts  are  then  to  be  delined,  and  the  gall-bladder  to  bo  cleanwi 
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On  following  outwards  the  lef^  branch  of  the  vena  portae  to  the  longi- 
tudinal or  antero-posterior  fiMure,  it  will  be  found  united  anteriorly  with 
the  round  ligament  or  the  remains  of  the  umbilical  vein,  and  posteriorly 
with  the  fine  fibrous  remnant  of  the  ductus  venosus. 

The  liver  is  of  a  red-brown  color  and  Hrm  consistence  ;  and  weighs 
commonly  in  the  adult  from  three  to  four  pounds  (fifty  to  sixty  ounces). 
Transversely  the  gland  measures  from  ten  to  twelve  inches ;  from  front  to 
back  between  six  and  seven  inches;  and  in  thickness,  at  the  right  end, 
about  three  inches ;  but  this  last  measurement  varies  with  the  spot  ex- 
amined. 

In  shape  the  liver  is  somewhat  square.     It  has  many  named  parts,  viz., 

two  surfaces,  two  borders,  and  two  extremities ;  and  the  under  surface  is 

further  marked  by  lobes  and  fossas,  and  by  fissures  which  contain  vessels. 

The  connections  and  the  ligaments  of  the  liver  are  described  at  p.  434 

and  p.  438. 

Surfaces.  On  the  upper  aspect  the  liver  is  convex:  extending  from 
front  to  back  in  the  suspensory  ligament,  which  divides  the  upi)er  surface 
into  two  unequal  parts,  of  which  the  right  is  the  larger.  The  under  sur- 
face is  rendered  irregular  by  lobes,  fissures,  and  fosste  :  in  contact  with  it 
is  the  gall-bladder ;  and  a  longitudinal  sulcus  divides  it  into  a  right  and  a 
lef^  lobe. 

Borders.  The  anterior  border  is  thin,  and  is  marked  by  two  notches : 
one  is  opposite  the  longitudinal  sulcus  on  the  under  surface  before  alluded 
to,  and  the  other  is  over  the  large  end  of  the  gall-bladder.  The  |K>sterior 
border  is  much  thicker  at  the  right  than  at  the  left  end ;  and  at  the  thick- 
ened part  it  touches  the  right  kidney  and  the  diaphragm.  Opposite  the 
vertebral  column  is  a  hollow  in  this  border ;  and  the  vena  cava  is  partly 
imbedded  in  it  on  the  right  of  the  spine. 

Extremities.  The  right  extremity  is  thick  and  rounded ;  and  the  lefl 
is  thin  and  flattened. 

Lobes.  On  the  under  surface  the  liver  is  divided  primarily  into  two 
lobes,  a  right  and  a  left,  by  the  antero-posterior  or  longitudinal  fissure ; 
and  occupying  this  surface  of  the  right  lobe  are  three  others,  viz.,  the 
square,  the  Spigelian,  and  the  caudate  lobe : — 

The  left  lobe,  b,  is  smaller  and  thinner  than  the  right,  and  there  is  a 
slight  depression  inferiorly  where  it  touches  the  stomach. 

The  right  lobe,  a,  forms  the  greater  part  of  the  liver,  and  is  separated 
A*om  the  left  by  the  longitudinal  fissure  on  the  one  aspect,  and  by  the  sus- 
pensory ligament  on  the  other.     To  it  the  gall-bladder  is  attached  below  ; 
And  the  following  lobes  are  projections  on  its  under  surface  : — 

The  square  lobe,  c  (lobulus  quadnitus),  is  situate  between  the  gall- 
l>ladder  and  the  longitudinal  fissure.  It  reaches  anteriorly  to  the  margin 
^^t"  the  liver,  and  posteriorly  to  the  fissure  (transverse)  by  which  the  ves- 
Scils  enter  the  interior  of  the  viscus. 

The  Spigelian  lobe,  d,  lies  behind  the  transverse  fissure,  and  forms  a 
V'^Dundish  projection  on  the  surface.  On  its  left  side  is  the  longitudinal 
Assure;  and  on  its  right,  the  vena  cava  inferior. 

The  caudate  lobe,  e,  is  a  slight,  elongated  eminence,  which  is  directed 
»m  the  Spigelian  lobe  behind  the  tnmsvcrse  fissure,  so  as  to  form  the 
V^osterior  boundary  of  that  sulcus.  AVhere  the  fissure  terminates  this  pro- 
3  action  subsides  in  the  right  lobe. 

Fissures.     Extending  horizontally  half  across  the  right  part  of  the  liver 
Lween  the  Spigelian  and  caudate  lobes  on  the  one  hand,  and  the  square 
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Hucls,  and  lym]ili§Hcs  of  the  livur. 
angle  mtli  ihe  longitudinal  tiaxure. 


The  longitvdinal  fissure,  f,  gxIoiiiU  from  llje  front  to  the  baefc  of  tl 
liver,  between  ilie  right  and  loft  lobL-e.     In  ihe  part  nntt'rior  to  the  Lntiitt 
verse  fissure  liea  the  remnant  of  the  umbilical  vein  (c).  whieh 
round  ligament,  and  is  oftenlimeg  arched  over  by  a  iiieee  of  the  hrjiBir-:' 
fiubstance  (;>onB  hepatia).     In  the  part  hehind  ihnl  liMure  i;  oonmincd 
small  uliliterulcd  c!onl  (>/},  the  remains  of  the  vc^^sel  numed  ductus  venogw* 
in  the  fietiis. 

The  groove  for  the  vena  cava  is  placed  on  the  right  side  of  the  Kpigrli^  i 
lobe,  and  is  frequi-nlly  bridged  over  by  the  liver.  If  the  wiva  be  o(i-nt=:^ 
two  large  and  some  smaller  hepatic  veins  will  be  observed  entering  it. 

Fouas.     On  the  iindor  surface  of  the  right  lobe  are  three  depressions^^ 
one  for  the  gall-bladder  to  Ihe  right  of  the  square  lobe;  another  for  1»^ 
,  colon,  near  the  anterior  edge;  and  a  third  for  the  kidney  near  the  postei — ^ 
border. 

Vtueh  oftht  trantverte  jiamre.     Tlie  vessels  in  Ihe  transverse  fiaai-: 

ie.,  vena  port^e,  hepatic  artery  und  duct,  have  ihe  following  position:  i 

[  duct  is  anterior,  the  porCfd  vein  posterior,  and  the  artery  between  i 


\  other 

The  hepatic  duet  (fig.  I5i 

1  one  from  each  lobe,  whieh  s< 
inch  and  a  half  it  is  j 
on  of  the  two  gives  r: 


e)  ie  formed  by  two  branches  from  the  li-^? 
in  blend  in  aeommon  tnbe.  After ndisttK^v 
ned  by  the  duel  of  the  ^alhbludder  (/)  i  >k 
^  lo  the  common  bile  duct  (ff). 


^^ 
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The  hepatic  artery  (A)  is  divided  into  two,  one  for  each  lobe,  and  its 
branches  are  surrounded  by  nerves  and  lymphatics. 

The  vena  porta  (6)  branches,  like  the  artery,  into  two  trunks  for  the 
right  and  left  lobes,  and  gives  an  offset  to  the  Spigelian  lobe;  its  left 
branch  is  the  longest. 

F*€Bt€U  condition  of  the  umbilical  rein.  Before  birth  the  previous  um- 
bilical vein  occupies  the  longitudinal  fissure,  and  opens  posteriorly  into 
^he  vena  cava;  the  portion  of  the  vessel  behind  the  transverse  fissure  re- 
oeives  the  name  ductus  venosus.  Branches  are  supplied  from  it  to  both 
lobes  of  the  liver;  and  a  large  one,  directed  to  the  right  lobe,  is  continuous 
^^ith  the  left  piece  of  the  vena  porta?.  Purified  or  placental  blood  circu- 
lates through  the  vessel  at  that  period. 

Adult  itcUe,  After  birth  the  part  of  the  umbilical  vein  in  front  of  the 
transverse  fissure  is  closed,  and  becomes  eventually  the  round  ligament 
^fig.  158,  e).  The  ductus  venosus  is  also  obliterated,  only  a  thin  cord  {d) 
Temaining  in  its  place.  Whilst  the  lateral  branches,  which  are  in  the 
same  line  as,  and  continuous  with  the  left  branch  of  the  vena  port^e,  remain 
open,  and  subsequently  form  fmrt  of  the  left  division  of  the  vena  portse. 
Occasionally  the  ductus  venosus  is  found  more  or  less  pervious. 

Structure  of  the  Liver.  The  substance  of  the  liver,  consists  of 
small  bodies  called  lobules  or  acini ;  together  with  vessels  which  are  con- 
cerned both  in  the  production  of  the  secretion,  and  in  the  nutrition  of  the 
organ.     The  whole  is  surrounded  by  a  fibrous  and  a  serous  coat. 

Serous  coat.  The  peritoneum  invests  the  liver  almost  completely,  and 
adheres  closely  to  the  subjacent  coat.  At  certain  spots  intervals  exist  be- 
tween the  two,  viz.,  in  the  fissures  occupied  by  vessels,  along  the  line  of 
attachment  of  the  ligaments,  and  at  the  surface  touching  the  gall-bladder. 
The  fibrous  covering  is  very  thin,  but  it  is  rather  stronger  whene  the 
peritoneum  is  not  in  contact  with  it.  It  invests  the  liver,  and  is  continu- 
ous at  the  transverse  fissure  with  the  fibrous  sheath  (capsule  of  Glisson) 
surrounding  the  vessels  in  the  interior.  When  the  membrane  is  torn  from 
the  surface,  it  will  be  found  connected  with  fine  shreds  entering  into  the 
liver. 

Size  and  form  of  the  lobules.     The  lobules  (fig.  161,  /)  constitute  the 
proper  secreting  substance,  and  can  be  seen  either  on  the  exterior  of  the 
liver,  on  a  cut  surface,  or  by  means  of  a  rent  in  the  mass.     As  thus  ob- 
served, these  bodies  are  about  the  size  of  a  pin*s  head,  and  measure  from 
,\yth  to  ^^^th  of  an  inch  in  diameter.     Closely  massed  together  they  pos- 
sess a  dark  central  point;  and  there  are  indications  of  lines  of  separation 
between  them,  though  they  communicate  by  vessels.     By  means  of  trans- 
verse and  vertical  sections  of  the  lobules,  their  form  will  appear  flattened 
on  the  exterior,  but  many  sided  in  the  interior  of  the  liver.     They  are 
clustered  around  the  smallest  divisions  of  the  hepatic  vein,  to  which  each 
is  connected  by  a  small  twig  issuing  from  the  centre,  something  like  the 
union  of  the  stalk  with  the  body  of  a  small  fruit. 

To  study  the  minute  structure  of  the  lobules,  a  microscope  will  be  neces- 

}  and  the  different  vessels  of  the  liver  should  be  minutely  injected. 
Constituents  of  the  lobules.     Each  lobule  is  composed  of  minute  hepatic 
^^lls,  which  are  arranged  web-like  amongst  the  ducts  and  vessels;  and  it 
«  provided  with  a  capillary  network  of  vessels,  and  with  a  plexus  of  the 
1>ile  duct. 

Cells  of  the  lobules.     The  hepatic  or  biliary  cells  (fig.  150,  a)  form  the 
«hief  part  of  the  lobule  ;  they  are  irregular  in  form,  being  rounded  or 
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From  the  arrangement  of  ihe  vessels,  it  nppenrs  lliat  the  portal  vein 
eonclucts  the  blood  from  which  bile  ia  secreted ;  that  the  hepatic  vein  car- 
ries away  tlie  superfluous  blood  ;  and  that  the  secreted  bile  is  received  by 
the  plexus  of  the  biliary  duct. 

Vessels  of  the  Liver.  Two  sets  of  bloodvessels  ramify  in  the  liver : 
One  enters  the  transverse  flMure,  and  is  directed  transversely  in  spaces 
(portal  canals)  where  it  is  enveloped  by  areolar  tissue.  The  other  set 
(hepatic  veins)  run  from  the  anterior  to  the  posterior  bonier  of  the  liver 
-without  a  like  sheatli.  The  ramifications  of  these  different  vessels  are  to 
l>e  followed  in  the  liver. 

The  eapiule  of  Glition  is  a  layer  of  areolar  tissue,  which  envelops  the 
'veMels  and  the  ducts  in  the  transverse  fissure.  In  this  sheath  the  vessels 
nmify,  and  in  it  they  are  minutely  divided  before  their  termination  in 
the  lobules.  If  a  transverse  section  is  made  of  a  |>ortal  canal,  the  vessels 
will  retract  somewhat  into  the  loose  surrounding  tissue. 

The  vena  porlm  ramifies  in  tlie  liver  like  an  artery ;  and  the  blood  cir- 
culates through  it  in  the  same  manner,  viz.,  from  trunk  to  branches.  After 
entering  the  transverse  fissure  the  vein  divides  into  large  branches ;  these 
lie  in  the  portal  canals  or  spaces,  with  olfsets  of  the  hepatic  artery,  the 
hepatic  duct,  and  the  nerves  and  lym- 
phatics (fig.  161,  p).  The  division  is  Pig-  161- 
repeated  aj^in  and  again  until  the  last 
branches  of  the  vein  (interlobular,  fig. 
160,  6)  penetrate  between  the  lobules  ; 
there  they  unite,  and  end  in  the  interior 
as  before  explained. 

In  the  portal  canals  the  offsets  of  the 
I  portm  lire  joined  by  small  ragi- 


urfac 


.'hich  c 


blood   from    branches   of  the 
artery. 

The  hepatic  arttry  (fig.  ICl,  c), 
whilst  surrounded  by  the  capsule,  fur- 
nishes vaginal  branches,  which  ramify 
in  the  shenth,  giving  it  a  red  ap))ear. 
ance  in  a  well-injected  liver,  and  sup- 
ply twigs  to  the  coals  of  the  vena 
porlse  and  biliary  ducts,  and  to  the  nreu-  ^■""■'  '"  *  i'"«t«l  Ctrti.,  *iid  tbi 
lar  tissue:  from  the  vaginal  branches  n 

few  offsets  (capsular)  are  given   to  tlie     ,'  b^.^," ^f  ',h'  i^"^  „g^^  ^,^^   „   „ 
coat  of  the  liver.     Finally  the  artery  Tugiimi  br»ocii..i  which  ™ppiriii'i«! 

ends  in  fine  interlobular  bmnuhes,  from  lubuiir  uffirti, 

%vbtch  olfsets  enter  the  lobulo,  and  con-     "-  H.piitc  .ri.rr. 
■vey  Wood  into  the  network  betwe<^n  the     '*-  "•p»'i'!ii"''- 
l>ranclies  of  the  vena  porta;  and  he]>iitic      '  '  onh«''iwri«i  «in. "  "  ""  "°*  " 
'vein  (Chrzonszczewsky). 

The  hepatic  vein  (venie  cavie  liepaticje)  begins  by  a  plexus  in  the  inle- 
Tior  of  each  lobule  (tig.  Kid,  d),  and  its  smallest  nidicle  issues  from 
the  base  of  the  lobule  as  the  intritfohit/ar  vein  ;  these  are  received  into 
the  tublobular  branches,  which  anastomose  together,  and  unite  into  larger 
-vessels.  Finally,  uniting  with  ticighlioring  branches  to  produce  larger 
trunks,  the  hepatic  veins  are  directed  from  liefore  bnckwanls  to  the  vena 
cava  inferior,  into  which  they  0[>en  by  large  orifices.     Tlie  venic  cava;  he- 
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paticae  may  be  said  to  be  without  a  sheath,  except  in  the  larger  trunks  ; 
so  that  when  they  are  cut  across  the  ends  remain  patent,  in  consequence 
of  their  close  connection  with  the  liver  structure. 

Hepatic  duct  (fig.  160,  e).  The  duct  commences  in  the  biliary  plexus 
within  the  lobules.  On  leaving  the  lobules  the  radicles  communicate  by 
the  interlobular  branches  (/)  ;  and  the  smaller  ducts  soon  unite  into  larger 
vaginal  branches  ((/),  which  lie  in  the  portal  canals  with  the  other  vessels. 
Lastly,  the  ducts  are  collected  into  a  right  and  a  left  trunk  (fig.  158«  «), 
and  leave  the  liver  at  the  transverse  fissure.' 

Structure,  The  moderately -sized  hepatic  ducts  consist  of  a  fibrous  coat^ 
lined  by  a  mucous  layer  with  cylindrical  epithelium  ;  and  penetrating  the 
wall  is  a  longitudinal  row  of  openings,  on  each  side,  leading  into  sacs,  and 
into  branched  tubes  which  sometimes  communicate.  In  the  fine  inter- 
lobular ducts  the  coat  is  formed  by  a  homogeneous  structure,  with  colum- 
nar epithelium  (Henle). 

Lymphatics  of  tlie  liver  are  superficial  and  deep.  The  superficial  of 
the  upper  surface  join  the  lymphatics  in  the  thorax  by  piercing  the  dia- 
phragm, and  end  for  the  most  part  in  the  sternal  glands ;  those  on  the 
under  surface  enter  chiefly  the  glands  by  the  side  of  the  abdominal  aorta, 
a  few  uniting  with  the  deep  lymphatics,  and  the  coronary  of  the  stomach. 

The  deep  lymphatics  accompany  the  vessels  through  the  liver,  and 
communicate  with  one  of  the  large  contributing  trunks  of  the  thoracic 
duct. 

Nerves  come  from  the  sympathetic  and  the  pneumo-gastric,  and  ramify 
with  the  vessels;  but  their  mode  of  ending  is  not  ascertained. 

THE  GALL-BLADDER. 

The  gall-bladder  (fig.  162)  is  the  receptacle  of  the  bile.  It  is  situate 
in  a  depression  on  the  under  surface  of  the  right  lobe  of  the  liver,  and  to 
the  right  of  the  square  lobe.  It  is  pear-shaped,  and  its  larger  end  (Jtindus) 
is  directed  forwards  beyond  the  margin  of  the  liver ;  whilst  the  smaller 
end  (neck)  is  turned  in  the  opposite  direction,  and  bends  downwards  to 
termidate  in  the  cystic  duct  by  a  zi^;zag  part. 

In  length  the  gall-bladder  measures  three  or  four  inches,  and  in  breadth 
rather  more  than  an  inch  at  the  widest  part.  It  holds  rather  more  than 
an  ounce. 

By  one  surface  it  is  in  contact  with  the  liver,  and  on  the  opposite  it  is 
covered  by  peritoneum.  The  larger  end  touches  the  abdominsd  wall  oppo- 
site the  tip  of  the  cartilage  of  the  tenth  rib,  where  it  is  contiguous  to  the 
transverse  colon  :  and  the  small  end  is  in  contact  with  the  duodenum. 

Structure,  The  gall-bladder  possesses  a  peritoneal,  a  fibrous  and  mus- 
cular, and  a  mucous  coat. 

The  serous  coat  is  stretched  over  the  under  or  free  surface  of  the  gall- 
bladder, and  surrounds  the  large  end. 

The  Jibrous  coat  is  strong,  and  forms  the  framework  of  the  sac  ;  inter- 
mixed with  it  are  some  involuntary  muscular  Jibres,  the  chief  being  lon- 
gitudinal, but  others  circular. 

'  Aberrant  ducts  exist  between  the  pieces  of  the  peritonenm  in  the  left  lateral 
ligament  of  the  liver,  and  in  the  iK»ns  bridging  over  the  vena  porta?  and  vena  cava  ; 
they  anastomose  together,  and  are  accompanied  by  branches  of  the  vessels  of  the 
liver,  vix.,  vena  ports,  hepatic  artery,  and  hepatic  vein. 
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The  mHCOHt  coal  ia  marked  internally  by  numerous  ridges  and  intervc 
■ng  depresBiond,  which  give  au  areolar  or  honeycomb  appearance  U>  the  si 
face.     On  laying  open  Ihc  gnll-blaililer  tliis  condition 
vill  be  Been,  with  tlie  aid  ot'a  lens,  to  be  moat  deFeloj>ed  Fig.  162. 

about  the  centre  of  the  sac,  and  to  diminish  towards 
each  extremity.  In  the  bottom  of  the  larger  pits 
an  depre^ions  leadini;  to  recesses.  The  surface  of 
the  mucous  membrane  is  covered  by  a  columnar  cpi- 
tlieliiim. 

Where  the  gall-bladder  ends  in  the  cystic  duct  (fig. 
162)  its  coats  project  into  the  interior,  and  give  rise 
to  ridgee  resembling  those  in  the  sacculated  large  in- 
testine. 

The  eyttie  duct  {b)  joins  the  hejiatic  duct  at  an 
acute  angle,  to  form  the  dnciua  communis  chotedo. 
chue.  It  is  about  an  inch  and  a  hulf  lim}^,  and  is  dis- 
tended and  somewhat  succulaieil  near  liie  gall-bladder. 
Structure.  The  couia  ol  the  duct  are  tbrmed  like 
those  of  the  sac  from  which  it  leads,  but  the  muscular 

fibres  are  very  few.  The  mucous  lining  is  provided 
vith  glandij,  as  in  the  hepatic  and  common  bile  ducts 
(p.  472). 

On  opening  the  duct  the  mucous  membrane  may  be 

otwerved  to  tbrm  about  twelve  semilunar  pi'ojeclions 
(fig.  1 62,  c),  which  are  arranged  obliquely  arounil  the 

lube,  and  increase  in  sixc  towanis  the  gall-bladder. 

This  structure  is  best  M'x-n  on  a  gall-bladder  which 

lias  been  inflated  and  dried :  as  in  this  state  tlie  parts 

of  the  duct  between  the  ridges  ure  most  stretched.  '*<"^ 

SloodveMth  and  nervet.     The  vessels  of  the  gall-     "■  O'l'-biMad^t. 

bladder  are  named  cyttic.     The  artery  is  a  branch     *' Ki'1'1''"","",''"^ 

of  the  hepatic ;  and  the  cystic  vein  oiicns  into  tlie  vena     ^  cauI'wVbti'duci'." 

portie  near  the  liver.     The  nerm  are  derived  from     «.  comiiiuobepiiiicrjnc 

the  hepatic  plexus,  and  entwine  around  the  vessels. 

rriie  It/mphaiici  follow  the  cystic  duct,  and  join  tho  deep  lymphatics  o 

tlie  spinal  column. 


The  kidney  has  a  characteristic  form :  flattened  on  the  sides,  it  is  Ini^r 
«t  the  upper  than  the  lower  extremity,  and  is  hollowed  out  at  one  [lart  of  ili* 
circumference.  For  the  pnr|iose  of  distinguisliing  between  the  right  and 
left  kidneys,  let  the  excavated  margin  be  turned  to  the  spinal  column,  with 
the  ureter  or  the  excretory  tube  behind  the  other  vessels  ;  and  let  that  end 
lie  directed  downwar<ls,  towanis  which  the  ureter  is  naturally  inclined. 

With  the  H|>ocial  form  al)ove  mentioned,  the  kidney  is  of  a  deep  red 
color,  with  an  even  surface.  Its  average  hingth  is  about  four  inches  ;  its 
Itreadth  two  ;  and  its  thickness  about  one  inch  ;  but  the  left  is  commonly 
longer  and  more  slender  than  the  right  kidney.  Its  usual  weight  is  about 
five  omices  and  a  half  in  the  male,  and  rather  less  in  ihe  female. 

The  upper  extremity  of  the  kidney  is  rounded,  is  thicker  than  the  lower, 
aind  is  surmounted  by  the  suprarenal  body.     The  lower  end  is  flat,  and 
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moro  pointed.     The  posili 
b<!l'ore  ilclailcd  ([>.  43ri)- 

On  tlie  anterior  surface  tlie  viticiia 
face  it  is  generally  fltttlenetl. 

Tlie  oiit^^T  bonier  is  conve 
by  a  longiludiniil  fiMnure,  hili 
witli  respect  to  one  unother  : 


ith  respect  to  the  spinal  cotumn  has  lieen 
rounded,  but  on  the  o|iprMite  «iur- 


but  the  inner  is  excavated,  and  ie  mailed 

;.     Ill  ttie  fissure  the  vessels  are  thiiB  (ilaced 

Hie  divisions  of  the  renal  vein  are  in  front.. 

the  ureter  is  behind,  and  the  branches  of  the 
artery  lie  between  the  two.     On  the 
sels  the  nei^es  and  lymphatics  rHinify  ; 
areolar  tissue  and  fat  surround  the  whoi& 
Opposite  the  h«3ure  is  a  hollow  in  the  inlts 
nor  ot  till  kidniy,  named  fTT-'r,  in  T-hi" 
the  tesieU  and  the  duct  are  contained  b^^^^^ 
tore  tliey  pierce  the  renal  subBtanee. 

DitirctioH      To  see  tlie  interior  it  «^^^^ 

be   neci  ssarv   to   cut  through  the  kidn^    

from  the  inner  to  the  outer  border ;  and      ^v 
remove  th«    lo<)«e  tissue  from  the  vesse-lt.  'M 
mid    hoin  the   divisions  ol    the  excretwf^-  ^ 
dui  t       1  he  lioHow  or  sinus  containing  tlwv  m^^"^ 
blooiivesseli   now    comes    com|ilet«ly   i'  ■* 


r  of  iht  Itdntg    Jlg.  inS)  aik 
peiirs  on  a  sectiiin  to  consist  of  two  difle- 
rent  inaicriuls,  viz.,  of  an  external  gmnuUr 
or  cortical  ))art ;  and  of  internal,   darker 
SrcTinjiTaiioroHTHEKiiiiiei.aHow-     colored,  {lynimidnl  masses,  which  converge 
iiniTHiMiiin:LLia(  isDt'unTiciL     (owtirils    tlic   centre.      But   these    unlike- 
VnsTiojin,  *»o  THE  BEuiBnijiu  o»     looUiug  |iarts  Brc  constructed  of  urine  tubes, 
""    ■""*  ""*'■  though  with  a  different  arrangement, 

r  i'd»"of  ibf>  nt»icr  ^'"^  /'y""'"'"'  matir$  (rf)  (pyramids  of 

e.  ciLyi  of  ihoexpret.-rjmbB.  Jlal|iiglii),  are  twelve  or  eighteen  in  niirn* 

d.  i'7r»iiii.i>L  roriioni..  biT.  and  eoiiverge  to  the  sinus  of  the  kid- 

t.  c«iic4ip«r.i„uofih,.i.i,ii,^T.  n.y.     The  a|wxofeach  mass,  which  is  five 

from  cortical  covering,  is  directed  lo  the 
Binns,  and  cinls  in  a  smooth,  rounded  jutrt,  luimi'd  mnmitta  or  papilla  (c). 
1u  it  are  llie  ojienings  of  the  urine  tulies,  which  are  about  twenty  in  num- 
ber, soiiiit  bi^iii;;  situate  in  ii  ceiiiral  depreKsion  and  the  other*  on  the  sur- 
face ;  and  it  is  surrounded  by  one  of  tlie  divisions  (calyx)  of  the  excretory 
till*.  Oceasioiijilly  two  of  tin-  masses  are  uiiiU'<l  in  one  papillary  termina- 
tion. The  Imse  if  embedded  in  the  corticjil  substance,  and  is  resolved  into 
bundles  of  tubes  vihieh  are  piDlciiigc'd  into  the  cortical  covering. 

Bach  pyniiiiidal  nnuss  \*  constructed  of  uriuiferul  tubes  (tubes  of  Bellini) 
which  OiM-ii  bi'liiH  at  the  apex  of  the  |>upilln  (fig.  1G4,  n)  ;  anil  the  cut 
surface  has  a  ■rriM)vi-d  a]i|ieiiraiiee  indicatory  of  its  count  met  ion.  If  the 
'ill  tubes  through  iho  apertures 


e  a|M- 
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ms  about  three -fourths  of  ' 
1  ft  hiyer  about  two  lines-^ 
ween  the  same  nearly  to  iheir-r 
the  kidney  is  bbinehed  ;  and  it^B 
es  way  beneath  tbe  finger.    Ik=> 
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the  injected  kidney  red  points  (Malpighian  bodies)  are  scattered  amongst 
the  cortex,  giving  it  a  gninular  ap|)earance. 

Structure  op  the  Kidney.  The  mass  of  tlie  kidney  consists  of 
minute  convoluted  tubes,  intermixed  with  bloodvessels,  lymphatics,  nerves, 
and  an  intertubular  matrix.     The  whole  is  incased  by  a  fibrous  coat. 

The  Jibrous  coat  is  a  white  layer,  which  is  connected  with  the  kidney 
by  fine  prw^esses  and  ve^els,  but  is  readily  detached  from  it  by  slight 
force.  At  the  inner  margin  of  the  kidney  it  sinks  into  the  sinus,  and 
sends  processes  on  the  entering  vessels  and  excretory  duct. 

Stroma  or  matrix.  Between  the  tubules  and  the  vessels  of  the  kidney 
is  a  uniting  materal,  which  surrounds  and  isolates  them,  and  is  most  abund- 
ant in  the  cortical  substance.  It  somewhat  resembles  areolar  tissue  in  its 
nature,  and  is  fibrous  at  some  sfiots. 

To  obtain  a  knowledge  of  the  anatomy  of  the  secreting  tubes,  and  of  the 
bloodvessels,  the  dissector  will  recjuire  a  microscope,  and  good  fine  injec- 
tions of  the  kidney. 

Secretory  tubules.  The  uriniferous  tubes  (tubuli  uriniferi)  occupy  suc- 
cessively the  cortical  substance,  and  the  Malpighian  pyramids ;  but  they 
have  a  different  arrangement  in  each  part  as  below  (fig.  104,  a). 

In  the  Malpighian  pyramid  tubes  are  straight,  and  ascend  from  the 
apertures  in  the  apex,  bifurcating  repeatedly,  as  fur  as  the  base,  and  form- 
ing a  cone  which  resembles  the  stem  and  branches  of  a  tree.  At  the  wide 
end  of  the  pyramid  they  are  collected  into  bundles  which  reacli  nearly  to 
the  surface  of  the  kidney,  and  become  convoluted  as  they  enter  the  cortex, 
but  some  unite  in  arches  (Henle).  N(;ar  the  w^x  they  measure  ^j^^th  of 
an  inch  across,  but  the  last  subdivisions  are  only  half  tiiat  size,  or  ^Ji^th 
of  an  inch. 

Descending  between  the  straight  tubes  are  the  small  *'  looped  tubes"  of 
Henle  {^^,  }64,  g).  These  run  down  from  the  cortical  substance  nearly 
to  the  a[>ex  of  the  pyramid,  where  they  turn  upwards,  forming  1(M)1)S  with 
the  convexity  down,  and  ascend  to  open  into  the  straight  tubes  :  their  size 
\&  atK>ut  a  third  of  the  others. 

In  the  cortical  substance  the  tubes  are  more  numerous  and  very  convo- 
luted {^g,  165)  ;  they  have  an  average  width  of  ^,J^th  of  an  inch,  and  are 
surrounded  by  a  capillary  plexus  of  bloodvessels  (fig.   lOf),  a).     At   the 
one  end  (farther)  each  tube  is  dilated  into  the  Malpighian  corpuscle  {b)\ 
and  at  the  other  it  passes  into  a  straight  tube  or  joins  an  *^  arch"  at  the 
base  of  the  pyramid.     The  **  looped  tulies"  of  Henle  (fig.  10  4)  hav(»  the 
same  arrangement  as  the  larger  tubuli  uriniferi  in  the  cortical  substance. 

The  wall  of  the  convoluted  tul>es  consists  of  a  thin  basement  membrane, 
ond  is  lined  by  a  thick,  nucleated,  and  gninular  epithelium. 

Malpighian  corpuscles  (fig.  100,  a).  These  small  bodies  are  conntn^ted 
^witli  the  free  ends  of  the  convoluted  tubes,  one  to  each  :  and  are  arrangt^d 
in  double  rows  in  the  cortical  sub^^tance  lietween  the  pyramids,  one  row 
l>eing  on  each  side  of  an  inter  pyramidal  branch  of  artery,  from  which  they 
Teceive  twigs;  each  measures  about  y.J^th  of  an  inch,  and  consists  of  an 
incasing  ca[)6ule  with  an  inclosed  tuft  of  blcwdvessels  (glomerulus). 

The  capsule  (b)  is  the  dilated  end  of  the  convoluted  tube,  and  is  |)er- 
forated  at  the  extremity  by  two  small  bhwdvessels.  Its  wall  consists  of 
a  thin  basement  membrane,  and  is  lined  by  a  transiwrent  laminar  epithe- 
lium. 

The  glomerulus  (fig.  100,  b)  is  formed  by  the  intercommunications 
of  two  vessels  piercing  the  capsule,  and  is  clothed  with  epithelium.     One 
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of  the  two.  the  afferent  veesel  {d),  in  an  offset  of  the  renal  artery,  anil 
diviJea  iuio  convoluted  loops  of  the  finenecs  of  capillarieB,  which  form  th^ 
r  of  the  tuft.     The  other,  the  efferetil   vessel  {/),  begins  in  th^ 
r  of  the  tu^  by  the  union  of  the  loops  on  tlie  outiir  surface  ;  aai^ 


Fig.  164. 


Fig  ItlG. 


pairing  out  ii4  liislrtbutcd  in  a  clone  network  of  capillaries  (ff)  on  the  «or- 
vohiteil  urine  tnlies;  utnl  in  one  villi  elongated  meshes  on  the  strai^^Kr 
tulieii  near  (lie  pyramiils.  The  office  of  the  glomerulus  is  to  secret*^  tbe 
watery  |>iirt  of  the  urine. 

Iti.iioDVKRHELA.     The  artery  anil   vein  ilistribnled  t<i  Ihe  kidney*" 
very  Inriri'  in  [iro|>ortion  to  the  size  of  the  orKun  ihey  nourish. 

Henal  arlerg.  As  ilie  nrlery  enters  the  kidney  it  divides  into  four* 
five  bninche!!,  wliieh  are  inveHtetl  by  sheaths  of  the  fibrous  cajMulc.  in^ 
niacli  the  ttases  of  the  pyniinids  of  AItdpif[)ii,  where  they  form  acc'iw; 
From  tluMe  arches  urts<!  small  interpyramidul  bratieheN,  which  ftperad 
towanls  the  surface,  and  furnish  the  afferent  Iwifpi  to  (he  Malpig'ii*" 
IxHlies,  whose  arrun<:ement  has  been  n'ferred  to.  Other  ofTsetR  are  «"{>■ 
{died  to  (he  capsule  and  matrix  of  the  kidney ;  the  former  anastomoM  w'ltl' 
the  sub|ieritoneal  brunches  of  the  lumlxir  arteries. 

Strai[!ht  vessels  dcseend  ainon>^!t  till'  tidws  in  the  pyramids  of  MaJpiglii. 
and  some  form  loojis  like  the  tiilx's  of  Elente. 

EfHiil  I'fin.     This  vein  iii'iiins  in  llie  capillary  plexuses  on  the  conro- 
luted  urine  tubes;  and  its  small  branches,  receiving  twigs  from  tlie  nuUil 
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ftnd  the  fibrouo  coat,  unite  into  larger  veine,  winch  anastomose  freely 
around  the  bases  of  the  jiyramiils  of  Malpighi.  At  this  s{K>t  they  are 
joined  bv  ofTwig  from  capillary  plexuses  in  tlie  pyraniidB  ;  and  the  larger 
trunkei  then  accompany  the  arteries  to  the  sinus  of  the  kidney.  Finally 
•11  are  united  into  one  trunk,  which  opens  into  the  vena  cava. 


Pui 


NervtM.  Tlie  ramifications  of  tlie  sympathetic  nerve  may  be  traced  to 
the  smaller  brancheH  of  the  artery. 

The  abtorhmtt  are  superficial  ond  deep : — The  deep  absorbents  are  sup- 
posed to  begin  in  a  plexus  between  the  urine  lubes.  Bulb  uniie  at  the 
hilum  of  the  kidney,  and  join  the  lumbar  glands. 

The  L'KRTEK  is  the  tube  by  which  the  Huid  secreted  in  tlie  kidney  is 
conveyed  to  Ihe  bladder.  Between  its  origin  and  termination  the  canal 
measures  from  sixteen  to  eiglileen  inches  in  length.  Its  size  corre8|>onds 
commonly  with  that  of  a  large  (|uill.  Near  the  kidney  it  is  dilated  into  a 
fun  lie  I -shaped  {>arl,  named  pelvU :  and  near  the  bladder  it  is  again  some- 
what enlarged,  though  the  lower  aperture  by  which  it  terminates  is  (he 
narrowest  [lart  of  the  lube.  Its  relative  anatomy  must  be  studied  aflcr- 
warda.  when  the  body  is  in  a  suitable  {wtition. 

In  its  course  from  the  one  vimius  to  the  other,  tlie  ureter  is  close  beneath 
ibe  peritoueum,  and  is  directed  obliquely  downwards  and  inwards  along 
the  [losterior  wall  of  the  abdomen  as  far  as  the  {wtlvis;  here  it  changes  its 
direction,  and  becomes  almost  horizontal.  At  tirst  the  ureter  is  placed 
OTt-r  the  psoas,  inclining  on  the  right  side  tuwanls  the  inferior  vena  cava; 
UkI  ubout  the  middle  of  tlie  muscle  it  ia  cruiwed  liy  the  sficrmulic  vessels. 
Liowtir  down  it  lies  over  Ihe  common  or  the  cxtiTual  iliuc  artery,  being 
keneath  the  sigmoid  flexure  on  the  leH  side,  and  ilie  end  of  Ihe  ileum  on 
lie  i*ight  side.  Lastly,  it  lies  below  the  level  of  the  obliterated  liypo- 
^luitriv  artery. 

SoDKlimcs  the  ureter  is  divided  into  two  for  a  certain  distance. 
fart  in  tkt  kidney  (tig.  10.3,  i).  Near  the  kidney  the  ureter  is  dilated 
nto  a  pouch  called  pelvii ;  and  it  begins  by  a  set  of  cup-shaped  tubt^s, 
named  eaticet  or  infuiidibula,  which  vary  in  number  from  wiven  to  thir- 
t«en.  Each  cup-shaped  pj-ocess  embraces  the  rounded  cn<l  of  a  pyramidal 
■nass,  and  receives  the  urine  from  the  ajierturcs  in  tliat  projection ;  some- 
^mea  a  calyx  surrounds  two  or  more  masses.     The  several  calicea  are 
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united  together  to  form  two  or  three  larger  tubes ;  and  these  are  finallj 
blended  in  the  ureter. 

Structure,  Besides  an  external  fibrous  layer,  the  ureter  possesses  a 
muscular  and  a  mucous  coat. 

The  inufcular  covering  is  composed  of  an  external  or  longitudinal^  and 
of  an  internal  or  circular  stratum. 

The  mucous  coat  is  thrown  into  longitudinal  folds  during  the  contracted 
state  of  the  ureter.  Its  epithelium  consists  of  layers  of  cells  of  different 
shapes ;  thus,  at  the  free  surface  they  are  squarish,  at  the  attached  sur- 
face rounded,  whilst  in  the  intermediate  strata  they  are  cylindrical  (Kol- 
liker). 

The  caiices  resemble  the  rest  of  the  diict  in  having  a  fibrous^  a  muscu- 
lar, and  a  mucous  coat.  Around  the  base  of  the  pyramid  the  calyx  is 
continuous  with  the  enveloping  tunic  of  the  kidney ;  and  at  the  apex  the 
mucous  lining  is  prolonged  into  the  uriniferal  tubes  through  the  small 
openings. 

Vessels.  The  arteries  are  numerous  but  small,  and  are  furnished  by 
the  renal,  spermatic,  internal  iliac,  and  inferior  vesical.  The  veins  cor- 
respond with  the  arteries. 

The  lymphatics  are  received  into  those  of  the  kidney. 

THE  SUPRARENAL  BODY. 

This  small  body,  whose  use  is  unknown,  has  received  its  name  from  \i» 
position  to  the  kidney.  Its  vessels  and  nerves  are  numerous,  but  it  is  not 
provided  with  any  excretory  duct. 

One  on  each  side,  it  is  situate  on  the  upper  extremity  and  fore  part  of 
the  kidney ;  and  without  care  it  may  be  removed  with  the  surrounding 
fat,  which  it  resembles.  Its  color  is  a  brownish-yellow.  It  is  like  a 
cocked  hat  in  form,  with  the  upper  part  convex,  and  the  base  or  lower 
part  hollowed,  where  it  touches  the  kidney. 

In  the  adult  it  measures  about  one  inch  and  a  half  in  depth,  and  rather 
less  in  width  ;  and  its  weight  is  between  one  and  two  drachms,  bat  the  left 
is  commonly  larger  than  the  right. 

Areolar  tissue  attaches  the  suprarenal  body  to  the  kidney ;  and  large 
vessels  and  nerves  retain  it  in  place.  The  connections  with  the  surround- 
ing parts  are  the  same  as  those  of  the  upper  end  of  the  kidney.  Thus  it 
rests  on  the  diaphragm  on  both  sides  ;  whilst  above  the  right  is  the  liver, 
and  above  the  left  the  pancreas  and  the  spleen.  On  the  inner  side  of  the 
right  capsule  is  the  vena  cava,  with  part  of  the  solar  plexus ;  and  internal 
to  the  left  is  the  aorta,  with  the  same  plexus  of  nerves. 

Structure  (fig.  167).  A  perpendicular  section  shows  the  suprarenal 
body  to  be  formed  of  a  firm  or  external  (cortical)  part,  and  of  an  internal 
(medullary)  soft  and  dark  material.  With  the  microscope  this  body  may 
be  seen  to  consist  of  cells,  which  are  lodged  in  spaces  formed  by  a  stroma 
of  areolar  tissue,  with  vessels  and  nerves. 

The  whole  is  surrounded  by  a  ihxn  fibrous  capsule  (a),  which  sends  pro- 
cesses into  the  interior,  and  along  the  bloodvessels. 

The  cortical  part,  yellowish  in  color  and  striated,  forms  about  two- 
thirds  of  the  thickness  of  the  whole  body.  Its  stroma  of  areolar  tissue  (a) 
forms  a  thin  surface  layer,  and  is  connected  internally  with  processes  or 
septa,  which  are  so  arranged  as  to  build  up  spaces  elongated  from  without 
inwards,  and  arranged  vertically  around  the  centre ;  but  near  the  surface 
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there  are  smaller  oval  Bpaces,  some  of  Ihem  crossing  the  dreper  and  larger. 
The  spaces  or  loculi  (b)  arc  KUeil  hy  cohimnar  musise:}  af  cells,  but  slight 
force  readily  removes  these  from  their  containing  hollows. 

The  central  or  medullary  portion  (c)  is  rather  red  in  color,  or  it  may  be 
dark  brown  or  bUck  from  the  jirecence  of  bloud.  About  half  as  thiek  as 
the  coriicAl  part,  it  [assesses  internally  small  round  or  uval  S)HK:es,  on  a 
section,  vhicb  are  vein  trunks  cut  across.  The  areolar  tissue  of  its  stroma 
it  very  Hue,  and  forma  a  network  with  small  but  regular  meshes ;  and  the 
iDedullory  is  separated  generally  from  the  cortical 
portion  by  a  layer  of  areolar  tissue.     Cells  fill  the  Fig-  ICT. 

mcsliea. 

CeHi.  The  cells  filling  the  loetili  of  the  stroma 
in  the  cortex  are  nucleated  with  oil  globules  and 
fine  granules ;  and  being  packed  in  masses,  lliey 
take  on  a  polygonal  form  :  they  measure  about  the 
TT<]rsth  of  an  inch.  In  the  mi'dullary  portion  the 
cells  resemble  those  of  the  cortex,  <.x«i  pt  that  th(y 
do  not  contain  oil  particles;  and  tlity  arc  rather 
larger  and  more  granular,  measuring  about  jg^Qth 
of  an  inch. 

Blooilre$»eh.  Numerous  artenet  are  furnished 
to  llie  suprarenal  body  froni  the  diaphragmatic  and 
renal  vessels,  and  from  the  aorta.  In  the  interior 
the  arteries  ramify  in  tlie  cortex  along  the  septa 
between   the  cell  masses ;  and  frequently  anasto 

mosing  together,  end  in  a  fine  copillary  netuork,  vimtical  siftioii  of  thi 
with  elongated  meslies,  around  the  locuh      In  the  srpmnr.i.  bodt 

medullary  [»arl  the  line  arteries  are  distributed  a- 8orf»cB  iiyerof  "irgm*. 
through  the  stroma.  *"-  ^"i'" '"•''«  ™""- 

The  rei'ni  originate  in  capillary  plexuses ;  and  ^  on.wt  lo  iii«  intdiiiUrT 
the   several   radicles,    uniting   in   large    branches  pHrt(iiarifr). 

wliieh   pass  through  the  centre  of  the  medullary 

part,  are  collected  finally  into  une  trunk  ;  this  opens  on  the  right  side  into 
the  vena  rava,  and  on  the  left  into  the  renai  vein.  Other  smaller  veins 
paas  out  through  the  cortex  to  the  renal  vein  and  the  vena  cava. 

Jfereet.  The  nerves  are  very  numerous  and  large,  and  pass  inwards 
along  the  septa  of  the  cortical  part :  branching,  tliey  extend  between  the 
cortical  and  medullary  parts  in  the  layer  of  areolar  tissue,  and  in  the  me- 
dullary substance  they  form  a  network  in  the  areuhir  structure,  but  their 
ending  is  unknown. 

/.ymphatici  are  supei-ficial  and  deep,  and  both  join  those  of  the  kidney; 
the  arrangement  of  tlie  deep  is  undetermined. 


p.eJ 


THE   TESTES. 

The  testes  are  the  glandular  organs  for  the  secretion  of  the  semen. 
£ach  is  susjiended  in  the  scrotum  by  the  spermatic  coril  and  its  coverings 
(p.  41**),  but  the  left  is  usually  lower  than  the  right;  and  each  is  pro- 
vided with  an  excretory  duct  named  vas  deferens.  A  serous  sac  partly 
■arrounds  each  organ. 

IMtteclion.  For  the  purjiose  of  examining  the  serous  covering  of  the 
testicle  (tunica  vaginalis),  make  a  small  aperture  into  it  at  the  up|)er  [>nrt, 
and  inflate  it.     The  sac  and  the  s|iermatic  cord  are  theu  to  be  cleaned ; 
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esseb  of  the  latter  nre  to  be  rolloweil  to  their  enlmnce  into  the 

inira  raginalU  (fig.  1158,  d)  i 
ctu«  with  the  pcriionenl  lining 

adiatinci  f>ac  tliroiigh  tlie  ohliieration  of  the  part  connecting  the  two. 
vexia  tlie  ti^siick  after  the  miuiner  of  other  serous  meDibranefi :  for 
tide  ia  jilaeed  behind  it,  so  as  lo  be  [wrtiy  enveloped  by  it.  The  sac, 
however,  is  lai^r  tlian  is  necessary  for  coTering 
tlie  testicle,  mid  projects  some  distance  above  it. 
Liki*  other  serous  membranes,  it  has  an  external 
rough,  and  an  interniil  secerning  smooth  surface  ; 
and  like  them  it  has  a  visceral  and  a  parietal 
|>art.  To  examine  its  disposition  tlie  sac  sliould 
be  opened. 

The  visceral  Uiyer  (tunica  vaginalis  testis) 
covem  llie  testicle,  except  posteriorly  whera  the 
vessels  lie.  On  the  outer  side  it  extends  farther 
back  than  on  the  inner,  and  forms  a  pouch  be- 
tween the  testis  and  tlie  arched  body  (epididymis) 
on  this  as|ieut  of  the  organ. 

The  [larietal  jwrt  of  the  sac  (tunic,  vagin. 
scroti)  IS  more  extensive  than  the  piece  covering 
the  testicle,  and  linen  the  contiguous  layer  of  the 
scrotum. 

Form  and  potilion  of  tht  teitit  (Rg.  168). 
The  testicle  is  oval  in  slia[>e,  with  a  smooth  sur- 
face, and  is  tluttened  on  tlie  sides.  TIte  ante- 
rior, which  is  flHtlened,  is  pierced  by  the  spemia- 
tie  vessels  and  nerves.  Stretching  like  an  arch 
ulon<;  the  outer  |iart  is  the  epididymis  (b).  At- 
ttiched  to  the  upper  end  of  the  testis  is  a  small 
b<idy  (r)  two  or  three  lines  in  length  (corpus 
Morgii^iii),  which  is  the  remains  of  the  upper 
end  of  the  ficinl  duct  of  Muller ;  and  occasionally 
oilier  smaller  projections  of  the  tunica  vaginalis  ^ 
arv  eonneeted  with  tlie  top  of  the  epididymis, 
tL'm'i"'  ""'°"""  "^''"^  testis  is  susjiemled  obliquely,  ho  that  the      -r^ 

ft.  Ni-Kiii.riiiBfiiidtainiii  upper  part  is  directed  forwards  and  somewluu     ..^ 

r.  I'unnin  Xurniiui.  uutwants,   and   the   lower   end    biukwards  and  ,^. 

d.  riiri.-ui  purist  Ilia  inuic.    riiilicr  inwards. 

"*'■""'■  Si  If  and  wfighl.     The  length  of  the  testis  is^v^a 

eord'  "        '   'V*"°*  *     ^j,  j„j,|,  mnj   ^   iijjjc  ^j.  j^.(j  jnches  ;  from  before-^^ 

/.  v»  dFrtriHn.  backwards  it  meiisur<;s  ruther  more  than  an  iiirhp^     , 

and  from  side  to  side  rather  less  than  an  inch.  — . 

Its  weight  iii-iirly  an  ounce,  and  tliu  left  Is  frequently  larger  than   the=— ; 

other. 

Strictihb.  The  snh 
eerning  lubes,  around  wh 
Surrounding  and  supjmrt 
covering — the  tunica  ulhii] 
vas  deferens, 

Dituetion.  With  the 
the  testis  be  placed   on  its 


-TrT 


of  the  1 

esticle  is  composed  of  minute  se  — 

-  hlorxh 

■  essels  are  disposed  in  plexuses.. 

'    delica 

le  seminlferal  tubes  is  a  den»« 

Its  ex. 

.■retory  or  efferent  duct  is  named- 

lubes  IS  a  den»#  y 

:nt  duct  is  named.  / 

ig  fibrous  coal,  kl         ■ 
h  the  epididynii       f 
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lies,  and  let  it  be  fixed  firmly  in  that  po8ition  witli  pins.  Tlie  fibrous  coat 
is  to  be  cut  tlirougli  ulontr  the  anterior  part,  and  thrown  baeliwurds  as  far 
as  the  entrance  of  the  bloodvessels.  Whilst  niisin":  this  membrane  a 
number  of  fine  bands  will  be  seen  traversing  the  substance  of  the  testicle, 
and  a  short  septal  piece  (mediastinum)  may  be  perceived  at  the  back  of  the 
viscus,  where  the  vessels  enter  ;  but  it  will  be  expedient  to  remove  part  of 
the  mass  of  tubes  in  the  interior,  to  bring  more  fully  into  view  the  media- 
stinum, and  to  trace  back  some  of  the  finer  se[)ta  to  it. 

The  tunica  cdbnginea^  or  the  fibrous  coat  of  the  testicle,  is  of  a  bluish- 
white  color,  and  resembles  in  appearance  the  sclerotic  coat  of  the  eyeball. 
This  membrane  protects  the  secreting  part  of  the  testicle,  and  maintains 
the  shape  of  the  organ  by  its  dense  and  unyielding  structure:  it  also  sends 
inwards  processes  to  support  and  se()arate  the  seminal  tubes.  ■  These  seve- 
ral offsets  of  the  membrane  appear  in  the  dissection  ;  and  one  of  them  at 
the  back  of  the  testicle,  which  is  larger  than  the  rest,  is  the  mediastinum. 
The  mediastinum  testis  (fig.  1G9,  d)  (corpus  Highmorianum)  projects 
into  the  gland  for  a  third  of  an  inch  with  the  bloodvessels.  It  is  situate 
at  the  back  of  the  testis,  extending  from  the  upper  nearly  to  the  lower  part, 
and  is  nUher  larger  and  deeper  above  than  below.  It  is  formed  of  two 
pieces,  which  are  united  anteriorly  at  an  acute  angle.  To  its  front  and 
^ides  the  finer  septal  processes  are  connected ;  and  in  its  interior  are  con- 
lained  the  bloodvessels  behind,  and  a  network  of  seminal  ducts  in  front 
(rete  testis). 

Of  the  Jiner  processes  of  the  tunica  albuginea  (fig.  169,  b)  which  enter 
the  testis,  there  are  two  kinds.  One  set  round  and  cord-like,  but  of  diffe- 
rent lengths,  is  attached  posteriorly  to  the  mediastinum,  and  serves  to 
siaintain  the  shape  of  the  testis.  The  other  set  forms  delicate  membranous 
«epta,  which  divide  the  mass  of  seminal  tubes  into  lobes,  and  join  the 
sic^liastinum,  like  the  rest. 

Within  the  tunica  albuginea  is  a  thin  vascular  layer,  tunica  vasculosa 
^Sir  A.  Cooper),  which  lines  the  fibrous  coat,  covering  the  different  septa 
^n  the  interior  of  the  gland.  It  is  formed  of  the  ramifications  of  the  blood- 
vessels, united  by  areolar  tissue,  like  tlin  pia  mater  of  the  brain  ;  in  it  the 
«M-teries  are  subdivided  before  they  are  distributed  on  the  secerning  tubes, 
«&nd  the  small  veins  are  collected  into  larger  trunks. 

form  and  length  of  the  seminal  tubes  (tubuli  seminiferi).  The  secern- 
ing or  seminal  tubes  are  very  convoluted,  and  are  but  slightly  held  together 
l>jr  fine  areolar  tissue  and  surrounding  bloo  Ivessels,  so  that  they  may  be 
readily  drawn  out  of  the  testis  for  some  distance  :  their  length  is  said  by 
liauth  to  be  two  feet  and  a  quarter. 

Ending,  size,  and  structure.  Within  the  lobes  of  the  testis  some  tubes 
end  in  distinct  closed  extremities;  but  the  rest  communicate,  forming 
loops  or  arches.  The  diameter  of  the  tubules  varies  from  lyJiyth  to  iJ^tti 
of  an  inch.  The  wall  of  the  tubule  is  formed  of  a  thin  translucent  meni- 
brane,  but  it  has  considerable  strength.  Lining  the  interior  in  the  child 
18  a  nucleated  granular  epithelium,  with  polygonal  cells;  but  in  the  adult 
the  tube  is  filled  by  cells  in  different  stages  of  develof)ment  of  the  sjwr- 
matic  corpuscles.     On  the  exterior  is  a  plexus  of  bloodvessels. 

Names  from  the  arrangement  of  the  tubes.  To  different  parti*  of  the 
seminal  tubes,  the  following  names  have  been  applied.  AVhere  the  tubules 
are  collected  into  masses,  they  form  the  lobes  of  the  testis.  As  tliey  enter 
the  fibrous  mediastinum  they  become  straight,  and  are  named  tubuli  recti. 
Communicating  in  the  mediastinum,  they  produce  the  rete  testis.  And, 
81 
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y,  M  lliey  kiivc  tlie  upper  part  of  lh«  gland  thej  are  convoliilad,  wid  ^ 

ciilled  coni  vHscuIosi,  or  vuhi  eftitrcntia. 

The  lobei  of  the  teitU  (tig.  1G9,  a)  are  formed  by  bundles  of  the  Mini>  __ 

envl  tubes,  and  are  situate  in  the  intervals  betwinm  the  procesaea  of  the  ^^^ 


Fig.  161. 


ipldldfBl*.  ^  ^v  M  aLl. 


Iimica  albugin«a:    their  number  i a  iliffurently  fiUitcd: — according  to  otr« 

uutliority  (Berres)  ihty  are  'i->i\;  but  accunling  to  iinnther  (KrauM:)  A*X.^  -iiio 

or  more.     They  are  coi  '     "  '     " 

teronce,  and  the  apex  n 

(if  the  testiete  are  the  lurgest. 

¥av:\\  k  made  u]i  »f  one,  two,  or  more  tortuous  gemiiuil  tubules ;  and  iW  — 6a 
minute  tubes  in  one  lobe  are  united  with  those  in  the  neighboring  lolm  l.. 
Totvanls  the  upex  of  each  lobe  th«  tubules  iM-come  leM  bent,  and  n^^^re 
united  togetlierj  and  the  tubuli  of  the  .several  lobes  are  further  joined  U 

tlie  same  spot  into  Iar;;er  caiiuls — l)ie  tubuli  recti. 

TnbtiH  recti  (flg.  1011,  r).  The  seminal  tuben  unite  together,  becomi  ag 
larger  (^'nth  of  an  indi)  and  straigliler  in  direction,  and  are  named  Cub  -wli 
recti  or  viisa  reeta:  they  arc  about  twenty  in  number,  and  piercing  ^^-bv 
librous  mediastinum  enter  into  the  rete  testis. 

liete  teitii  (lig.  109,  0-  I"  the  media.-'linum  the  semitiul  tubes  lic^W 
very  thin  wall?,  and  are  situulu  in  the  anterior  part,  in  front  of  the  blo^of- 
vi'ssels;  they  communicate  freely  »o  as  to  foi'm  a  network. 

Vasu  ffffrentia  (fig.  109,^).     About  twelve  or  twenty  seminal  tn  "■>« 
is.aue  frtmi  the  lop  of  llie  rete,  and   leave  the  upper  part  of  the  testicle      U 
the  vaoa  etiiTentiu:   these  are  larger   than    llie  tubes  with  wJiieb   tbey    an 
contiuiiiiiw  iind  end  in  the  common  excretory  duel.     Though  straight    « 
first  tbey  soon   iM-eonie  convolutid,  iiml   have  iK'en  named  eoni  ra$evton'- 
In  llie  iiiitiind  .itaie  tliey  are  ubuut  halt'  nn  inch  in  length,  but  when   »■>- 
lavelled  lliey  nieii.''ure  six  inches;  aii<l  tbey  join  the  excretory  ductal   >d- 
tervals  of  about  tliree  inclie.".     Tliey  have  u  muscular  coat  of  lonfntudiB*J 
and  circular  fibres;  and  the  epithelium  of  the  mucous  lining  is  coluaav 
and  ciliated. 

The  EsrRKTCtnv  i)t'CT  n-ceivea  the  vusa  efTerentia  from  the  upper pirt 
of  the  gland,  and  extends  thence  to  the  ureilira.  Its  Hrst  part,  wliieli  n 
in  contact  with  the  teitis,  is  very  Hexuiius,  and  forms  the  epididymis  li^ 
Ihe  remainder  is  straight,  and  is  named  viks  deferens. 
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The  epididymis  (fig.  1 69,  h)  extends  in  the  form  of  an  arch  along  the 
outer  side  of  the  testis,  from  the  upper  to  tlie  lower  end,  and  receives  its 
name  from  its  situation.  Opposite  the  upper  part  of  tlie  testicle  it  pre- 
sents an  enlarged  portion  or  head,  the  globus  major  (g) ;  and  at  the  lower 
end  of  that  organ  it  becomes  more  j)ointed  or  tail-like — globus  minor  (?'), 
before  ending  in  the  vas  deferens.  The  intervening  narrow  part  of  the 
epididymis  is  called  the  body  (A).  Its  head  is  attached  to  the  testis  by 
the  vasa  efferentia;  and  its  lower  part  is  fixed  to  the  tunica  albuginea  by 
fibrous  tissue,  and  by  the  reflection  of  the  tunica  vaginalis. 

The  epididymis  is  formed  of  a  single  tube,  bent  in  a  zigzag  way,  whose 
coils  are  united  into  a  solid  niiuis  by  fibrous  tissue.  After  the  removal  of 
the  serous  membrane  and  some  fibrous  tissue  this  part  of  the  tube  may  be 
uncoiled;  it  will  then  measure  twenty  feet  in  length.  The  diameter  of  its 
canal  is  about  ^^^th  of  an  inch,  though  there  is  a  slight  diminution  in  size 
towards  the  globus  minor,  but  it  is  incrt^ased  finally  in  the  vas  deferens. 

The  viis  deferens  (fig.  109,  k)  begins  opposite  the  lower  end  of  the  tes- 
tis, at  the  termination  of  the  globus  minor  of  the  epididymis.  At  first  this 
part  of  the  excretory  duct  is  sliglitly  wavy,  but  afterwards  it  becomes  for 
the  most  part  a  firm  round  tube:  near  its  termination  it  is  enlarged  again 
and  sacculated,  but  this  condition  will  be  referred  to  with  the  viscera  of 
the  pelvis. 

In  its  course  to  the  urethra  it  ascends  on  the  inner  side  of  the  testicle, 
and  along  the  bloodvessels  of  the  spermatic  cord  with  which  it  enters  the 
internal  abdominal  ring;  it  is  then  directed  over  the  side  of  the  bladder, 
and  through  the  prustate  to  0[)en  into  the  urethra.  The  length  of  this 
]«rt  of  the  excretory  duct  is  about  two  feet,  and  the  width  of  its  canal 

about  3^^^^  ^^  ^^  inch. 

Opening  sometimes  into  the  vas  deferens,  at  the  angle  of  union  with  the 
epididymis,  is  a  small  narrow  cjccal  apjiendage,  the  vas  aberrans  of  Haller 
(Hg.  169,  /).  It  is  convoluted,  and  |)rojects  upwards  for  one  or  two  inches 
amongst  the  vessels  of  the  cord.  Like  the  epididymis,  it  is  longer  when 
it  is  uncoiled  :  its  capacity  is  greatest  at  the  free  end.     Its  use  is  unknown. 

Structure.  The  excretory  duct  of*  the  testis  has  a  thick  muscular  coat, 
which  is  covered  externally  by  fibrous  tissue,  and  lined  internally  by  mu- 
cous membrane.  To  the  feel  the  duct  is  firm  and  wiry,  like  whip-cord. 
On  A  section  its  wall  is  dense  and  of  a  rather  yellow  color,  but  it  is  thinnest 
at  the  head  of  the  epididymis. 

The  muscular  coat  is  composed  of  longitudinal  and  circular  fibres  ar- 
ranged in  strata.  Both  externally  and  internally  is  a  longitudinal  layer, 
the  latter  being  very  thin  ;  and  between  them  is  the  layer  of  circular  fibres. 

The  mucous  membrane  is  marked  by  longitudinal  folds  in  the  straight 
part  of  the  canal,  and  by  irregular  ridges  in  the  sacculated  portion.  A 
columnar  epithelium,  though  not  ciliated,  covers  the  inner  surface  ;  but  in 
the  epididymis  it  is  ciliated  (Htfcker). 

Organ  of  Giraldes}  In  the  spermatic  cord  of  the  foetus  and  child,  close 
above  the  epididymis,  is  a  small  whitish  granular-looking  body  (**  Corps 
Innomine,*'  Giraldes),  about  lialf  an  inch  long — the  ix*mains  of  the  lower 
part  of  the  Wolffian  body  of  the  embryo.  With  slight  magnifying  power 
its  component  white  granules  are  resolved  into  small  vesich's,  and  convo- 
luted  tubes  of  varying  shape,   filled  with  a  clear  thick  fluid;  their  wall 

*  Sur  nil  Organc  plar6  dans  Ic  Cordon  Spermatiqne,  et  dont  rexistcnco  n'a  pas 
M  signal^e  par  les  Anatoiiiisted.  Par  F.  Giraldes.  Proceedings  of  the  Royal 
Society  for  May,  1858. 
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consists  of  a  thin  membrane,  lined  by  flattened  epithelium,  with  plexuses 
of  bloodvessels  ramifying  on  the  exterior. 

Bloodvessels  and  nerves  of  the  testicle.  The  branches  of  the  spermcUic 
artery  supply  offsets  to  the  epididymis,  and  pierce  the  back  of  the  testicle 
to  enter  the  [)Osterior  part  of  the  mediastinum.  The  vessels  are  finely 
divided  in  the  vascular  structure  lining  the  interior  of  the  tunica  albugi- 
nea;  and  offsets  are  continued  on  the  fine  septa  to  the  seminal  tubules,  on  ^ 

which  they  are  distributed  in  ca))illary  plexuses. 

The  spermatic  vein  begins  by  radicles  in  the  plexuses  around  the  seminal  ^ 

tubes,  and  issues  from  the  gland  at  the  posterior  part,  being  there  joined  MX 

by  veins  from  the  epididymis.     As  it  ascends  along  the  cord  its  branches  ^^g 

form  the  sjiermatic  plexus ;  it  joins  the  vena  cava  on  the  right  side,  and         Mz^i 
the  renal  vein  on  the  left  (p.  492). 

The  arrangement  of  the  lymphatics  in  the  testicle  is  unknown;  external        M^mjIX 
to  that  body  they  tiscend  on  the  bloodvessels,  and  join  the  lumbar  glands. 

The  nerves  are  d(?rive(l  from  the  sympathetic,  and  accompany  the  arte- 
ries to  the  testis :  their  ending  has  not  been  seen. 

Vessels  of  the  vas  deferens.     A  special  artery  is  furnished  to  the  excre- 
tory duct  from  the  upper  or  lower  vesicle,  and  reaches  as  far  as  the  testis, 
where  it  anastomoses  with  the  spermatic  artery.      Veins  ^rom  the  epididy^  — ^^V 
mis  enter  the  spermatic  vein.     The  nerves  are  derived  from  the  hypogastrics  f-a-jc 
plexus. 


-^4. 
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Section  V. 

DIAPHRAGM  WITH  AORTA  AND  VENA  CAVA. 

Directions.  After  the  body  is  replaced  in  its  former  position  on  th»  m  W  llie 
Back,  the  student  should  jirepare  first  the  diaphragm,  next  the  large  vestas -;?=»e8- 
sels  and  their  branches,  and  then  the  deep  muscles  of  the  abdomen. 

Dissection.  For  the  dissection  of  the  diaphragm  it  will  be  necessary  t*  S"  \o 
remove  the  peritoneum,  defining  especially  tlie  central  tendinous  part,  an*  m:w  ui\^ 
the  fleshy  processes  or  pillars  which  are  fixed  to  the  lumbar  vertebra^^*  ''*• 
Whilst  cleaning  the  muscle  the  student  should  be  careful  of  the  vessels  an  M^^'^nd 
nerves  on  the  surftK-e,  and  of  otliers  in  and  near  the  pillars. 

On   the  right  side  two  aj)oneurotic   bands  or  arches,  near   the  spim^-*"^*'* 
which  give  attachment  to  the  muscular  fibres,  should  be  dissected:  oixr^^^^ 
curves  over  the  internal  muscle  (psoas);  the  other  extends  over  the  exter  r^^T' 
nal  muscle  (quadratus),  and  will  be  made  more  evident  by  seimrating  tl:  M  ^lic 
fascia  covering  the  quadratus  from  it. 

The  i)iAiMiKA(JM  (fig.  1G8,  ^)  forms  the  vaulted  movable  partitioD  h^^^zLJe- 
tween  the  thorax  and  the  abdomen.     It  is  fleshy  externally,  where  it  w 

attached  to  the  surrounding  ribs  and  the  spinal  column,  and  has  its  teodc^i"    on 
in  the  centre. 

The  origin  of  the  muscle  is  at  the  circumference,  and  is  similar  on  ea^^^'' 
side  of  the  middle  line.     Thus,  it  is  connected  by  fleshy  slips  with  the 
terior  part  of  the  xiphoid  cartihiire,  and  the  inner  surface  of  the  six  \o\ 
ribs ;  with   two  aponeurotic   arches  between  the  last  rib  and  the  spii 
column — one  being  placed  over  the  quadratus  lumborum,  and  the  otl- 
over  the  psoas  muscle ;  and,  lastly,  it  is  connected  with  the  lumbar  ver 
brai  by  a  thick  muscular  part  or  pillar.     From  this  extensive  origin  K  ^ 
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fibres  are  directed  inwards,  with  different  dejtreea  of  obliquity  and  length, 
to  the  ceniral  tendon,  but  itnine  liuve  a  peculiar  didjioaition  in  the  pillars 
which  will  be  allernard!)  noted. 

The  alMlominal  surface  is  coneave,  and  ie  covered  for  the  most  part  hj 
the  peritoneum.  In  contact  with  it  on  the  rinht  side  are  ibe  liver  and  tho 
kidney ;  and  on  the  oppoitite  side,  the  Blomacb,  the  apl«cn,  and  the  left 
kidtiey;  in  coniat't  atHO  with  the  pillars  is  ihe  juincreas,  together  with  the 
■olar  plexus  and  Ihc  semilunar  ganglia.  The  thoracic  surface  is  covered 
by  the  pleura  ofearb  side  and  tbc  giericardiuin.  and  is  convex  towards  the 
thonut  (p.  SiS).  At  tbe  circumfei-ence  of  the  midrilf  the  Hesliy  procewes 
of  origin  alternate  with  like  parts  of  tlie  tmnsversalis  muscle;  but  a  slight 
interval  separates  the  slip*  to  the  xiphoid  cartilage  and  seventh  rib,  and  a 
MOond  space  exists  sometimes  between  the  fibres  from  the  last  rib  and  the 
arch  over  the  quailralus  lumborum  muscle.  In  it  are  certain  apertures  for 
the  transmission  of  parts  from  the  tiiorax  to  tlie  abdomen. 

The  muscle  is  convex  towards  the  chest,  and  concuve  to  the  abdomen. 
Its  arch  reaches  higher  on  the  right  than  the  left  side  (p.  30C),  and  is  con- 
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etantly  varying  during  life  in  respiration.  In  forced  expiration  the  musdu 
ascends,  and  reaches  as  high  as  the  upi)er  border  of  the  right  fourth  rib  at 
the  sternum,  and  the  upper  edge  of  the  fifth  rib  on  the  left  side,  close  to 
the  sternum.  In  forced  inspimlion  it  descends,  and  its  slope  would  be 
rejiresented  by  a  line  tlrawn  from  the  middle  of  the  ensiform  cartilage  to 
the  eleventh  rib. 

Action.  As  the  muscle  moves  up  and  down  during  respiration,  it  is 
depressed  by  the  contraction  of  the  fleshy  fibn-s  which  are  attached  to  the 
ribs  and  spine,  and  is  raised  during  their  reluxaiion. 
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When  the  diaphragm  descends  it  changes  its  shape.  The  central  tendon, 
which  moves  but  slightly,  remains  tlie  liighest  part  of  the  arch,  whilst  the 
sides  which  contract  freely  are  sloped  from  the  tendon  to  the  wall  of  the 
thorax.  During  the  ascent  the  midriff  retains  nearly  the  same  form  as  in 
a  state  of  rest,  for  the  tendon  is  the  lowest  part  of  the  arch,  and  the  bulges 
on  the  sides  reach  rather  higher. 

With  the  movement  of  the  diaphragm  the  size  of  the  cavities  of  the 
abdomen  and  thorax  will  be  altered.  In  inspiration  the  thorax  is  enlarged, 
and  the  abdomen  diminished ;  and  the  viscera  in  the  upper  part  of  the 
latter  cavity,  viz.,  liver,  stomach,  and  spleen,  are  partly  moved  from  bt?- 
neath  the  ribs.  In  expiration  the  cavity  of  the  thorax  is  lessened,  and 
that  of  the  abdomen  is  restored  to  its  former  size  ;  and  the  displaced  viscera 
return  to  their  usual  place.  By  the  contraction  of  the  fibres  the  aperture 
for  the  oesophagus  will  be  rendered  smaller,  and  that  tube  may  be  com- 
pressed ;  but  the  other  openings  for  the  vena  cava  and  aorta  do  not  ex- 
perience change. 

Preparatory  to  the  making  of  a  great  muscular  effort,  the  midriff  con- 
tracts, and  descends  for  the  purpose  of  permitting  a  full  quantity  of  air  to 
enter  the  thoi*ax.  Till  the  effort  is  over  the  diaphragm  remains  in  a  de- 
pressed position.  Its  action  is  commonly  involuntiiry,  but  the  movement 
can  be  controlled  by  the  will  at  any  stage. 

Parts  of  the  diaphragm.  The  following  named  parts,  which  have  been 
noticed  shortly  in  describing  the  muscle,  are  now  to  be  referred  to  more 
fully,  viz.,  the  central  tendon,  the  pillars,  the  arches,  and  the  apertures. 

The  central  tendon  (cordifgrm  tendon)  occupies  the  middle  of  the  dia- 
phragm (fig.  170),  and  is  surrounded  by  muscular  fibres;  the  large  vena 
cava  pierces  it.  It  is  of  a  pearly  white  color,  and  its  tendinous  fibres 
cross  in  different  directions.  In  form  it  resembles  a  ti*efoil  leaf:  of  its 
three  segments  the  right  (c)  is  the  lai'gest,  and  the  left  (a)  the  smallest. 

The  pillars  (crura)  are  two  large  muscular  and  tendinous  processes  (d 
and  e),  one  on  each  side  of  the  abdominal  aorta.  They  are  pointed 
and  tendinous  below,  where  they  are  attached  to  the  upper  lumbar  verte- 
bne,  but  large  and  fleshy  above;  and  between  them  is  a  tendinous  ardh 
over  the  aorta. 

In  each  pillar  the  fleshy  fibres  pass  upwards  and  forwards,  diverging 
from  each  other :  the  greater  number  join  the  central  tendon  without  in- 
termixing, but  the  inner  fibres  of  the  two  crura  cross  one  another  in  the 
following  manner : — Those  of  the  right  (e)  ascend  by  the  side  of  the  aorta, 
and  pass  to  the  left  of  the  middle  line  decussating  with  the  fibres  of  the 
opposite  crus  between  that  vessel  and  the  opening  of  the  cesophagus.  The 
fibres  of  the  other  crus  (d)  may  be  traced  in  the  same  way,  to  form  the 
right  half  of  the  oesophagean  opening.  In  the  decussation  the  fasciculus  of 
fibres  from  the  right  crus  is  generally  larger  than  that  from  the  left,  and 
is  commonly  anterior  to  it. 

The  pillars  differ  somewhat  on  opposite  sides.  The  right  (e)  is  the 
larger  of  the  two,  and  is  fixed  by  tendinous  processes  to  the  bodies  of  the 
first  three  lumbar  vertebne,  and  their  intervertebral  substance,  reaching 
to  the  disk  between  the  third  and  fourth  vertebrae.  The  left  pillar  (d) 
(sometimes  absent)  is  situated  more  on  the  side  of  the  spine,  is  partly  con- 
cealed by  the  aorta,  and  does  not  n^ach  so  far  as  the  right  by  the  depth  of 
a  vertebra,  or  of  an  intervertebral  substance. 

The  arches  (ligamenta  arcuata)  are  two  fibrous  bands  on  each  side  over 
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the  quadratus  lumborum  and  psoas  muscles,  which  give  origin  to  fleshy 
fibres. 

The  arch  over  the  psoas  (lig.  arcuat..  internum/)  is  the  strongost,  and 
is  connected  by  the  one  end  to  the  tendinous  part  o?  th^  pillar  of  the  d'a- 
phragm,  and  by  the  other  to  the  transverse  process  of  the  first  or  the  second 
lumbar  vertebra. 

The  arch  over  the  quadratus  lumborum  (lig.  arcuat.  externum  g)  is  only 
a  thickened  part  of  the  fascia  covering  that  muscle,  and  extends  from  the 
same  transverse  process  (first  or  second  lumbar)  to  the  last  rib. 

Apertures.  There  are  three  large  o|)enings  for  the  aorta,  the  vena  cava, 
and  the  oesophagus ;  with  some  smaller  fissures  for  nerves  and  vessels. 

The  opening  for  the  aorta  (X)  is  rather  behind,  than  in  the  diaphragm, 
for  it  is  situate  between  the  pillars  of  the  muscle  and  the  spinal  column  :  it 
transmits  the  aorta,  the  thonicic  duct,  and  the  vena  azygos. 

The  ofiening  for  the  (esophagus  and  the  pneumo-gnstric  nerves  (/)  is 
rather  above  and  to  the  left  of  the  aortic  aperture ;  it  is  placed  in  the 
muscular  |)art  of  the  diaphnigm,  and  is  bounded  by  the  fibres  of  the  pillars 
as  above  explained. 

The  opening  for  the  vena  cava  (h)  (foramen  quadratum)  is  situate  in 
the  right  division  of  the  central  tendon  ;  and  its  margins  are  attached  to 
the  vein  by  tendinous  fibres,  except  at  the  inner  part. 

There  is  a  fissure  (/)  in  each  pillar  for  the  three  splanchnic  nerves ; 
^nd  through  that  in  the  left  crus  passes  also  the  small  azygos  vein. 

Dissection,  After  the  diaphragm  has  been  learnt,  the  ribs  that  support 
It  on  each  side  may  be  cut  through,  and  the  pieces  of  the  ribs  with  the 
fore  part  of  the  diaphragm  may  be  taken  away,  to  make  easier  the  dissec- 
tion of  the  deeper  vessels  and  muscles.  But  the  posterior  part  of  the  dia- 
phragm with  its  pillars  and  arches  should  be  left ;  and  the  vessels  ramify- 
ing on  it  should  he  fcdlowed  bju*k  to  their  origin. 

The  large  vessels  of  the  abdomen,  viz.,  the  aorta  and  the  vena  cava,  are  . 
to  be  cleaned  by  removing  the  fat,  the  remains  of  the?  sympathetic,  ancl 
the  lymphatic  glands ;  and  their  branches  are  to  be  followed  to  the  dia- 
phragm, to  the  kidney  and  suprarenal  body,  and  to  the  testicle.  In  like 
manner  the  large  iliac  branches  of  the  aorta  and  cava  are  to  be  laid  hare 
as  far  as  Poupart's  ligament.  The  ureter  and  the  spermatic  vessels  are  to 
be  cleaned  as  they  cross  the  iliac  artery  to  the  limb ;  and  on  the  iliac 
trunk  near  the  thigh,  branches  of  a  small  nerve  (genito-crunil)  are  to  he 
sought. 

The  muscles  are  to  be  laid  bare  on  the  right  side,  but  on  the  left  sid  •■ 
the  fjiscia  covering  them  is  to  be  shown  ;  and  the  fat  is  to  be  cleared  away 
from  about  the  kidney. 

The  psoas  muscle,  the  most  internal  of  all,  lies  on  the  side  of  the  spine, 
with  the  small  psoas  superficial  to  it  occasionally.  On  its  surface,  and  in 
the  fat  external  to  it,  the  following  branches  of  the  lumbar  plexus  will  be 
found  :  The  genito-crural  nerve  lies  on  the  front.  Four  other  nerves  issue 
at  the  outer  border — the  ilio-hypogastric  and  ilio-inguinal  near  the  top,  th(^ 
external  cutaneous  about  the  centre,  and  the  large  anterior  crural  at  the 
lower  part.  Along  the  inner  border  of  the  psoas  the  gangliated  cord  of 
the  sympathetic  is  to  be  sought,  along  with  a  chain  of  lumbar  lymphatic 
glands ;  and  somewhat  below  the  j)elvic  ])art  of  the  muscle  the  obturator 
nerve  may  be  recognized.  External  to  the  psoas  is  the  (piadratus  lum- 
borum, and  crossing  it  near  the  last  rib  is  the  lust  dorsal  nerve,  with  an 
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artery.  In  the  hollow  of  the  hip-bone  is  the  iliacus  muscle  which  unites 
below  with  the  large  psoas. 

The  ABDOMINAL  AORTA  (fig.  171,  b)  extends  from  the  last  dorsal  ver- 
tebra to  the  left  side  of  the  body  of  the  fourth  lumbar  vertebra,  where  it 
divides  into  the  common  iliac  arteries.  Its  commencement  is  between 
the  pillars  of  the  diaphragm,  and  its  termination  is  placed  on  the  left  side 
of  the  umbilicus,  and  nearly  on  a  level  with  the  highest  part  of  the  crest 
of  the  hip-bone. 

The  chief  connections  of  the  vessels  with  surrounding  parts  have  been 
before  referred  to  (p.  444),  but  some  deep  vessels  in  relation  with  it  come 
now  into  view.  As  the  aorta  lies  on  the  spine  it  rests  on  the  left  lumbar 
veins,  which  end  in  the  inferior  cava.  And  between  it  and  the  right  crus 
of  the  diaphragm  lie  the  vena  azygos  major,  and  the  thoracic  duct.  Along 
the  sides  of  the  vessel  are  the  lumbar  lymphatic  glands,  from  wliich  large 
vessels  run  beneath  it  to  end  in  the  beginning  of  the  thoracic  duct. 

The  branches  of  the  aorta  are  numerous,  and  arise  in  tluj  following 
order :  First,  are  the  diaphragmatic  arteries,  two  in  number,  which  leave 
the  sides  of  the  vessel  immediately  it  appears  in  the  abdomen.  Close  to 
the  tendinous  ring  of  the  diaphragm,  the  single  trunk  of  the  cocliac  axis 
arises  from  the  front :  and  about  a  quarter  of  an  inch  lower  down,  also  on 
the  front,  the  trunk  of  the  su|^>erior  mesenteric  artery  begins.  Half  an 
inch  lower  the  renal  arteries,  right  and  left,  take  origin  from  the  sides  of 
the  aorta.  On  the  lateral  part  of  the  vessel,  close  above  each  renal,  is 
the  small  capsular  branch  ;  and  below  the  renal  is  the  spermatic  artery. 
From  the  front  of  the  arterial  trunk,  one  to  two  inches  above  the  bifurca- 
tion, springs  the  inferior  mesenteric  artery  ;  and  from  the  angle  of  division 
the  small  middle  sacral  artery  runs  downwards.  Four  small  lumbar 
branches  on  each  side  come  from  the  posterior  part  of  the  vessel,  opposite 
the  bodies  of  the  lumbar  vertebne. 

The  branches  may  l)e  classified  into  two  sets — one  to  the  viscera  of  the 
abdomen  (visceral),  and  another  to  tlie  abdominal  wall  (parietal). 

The  visceral  branches  are  ccrliac  axis,  superior  and  inferior  mesenteric, 
renal,  capsular,  and  spermatic.  This  set  has  been  examined,  except  the 
renal,  capsular,  and  spermatic. 

The  renal  arteries  (fig.  171,  c)  leave  the  aorta  nearly  at  a  right  angle, 
and  are  directed  outwards,  one  on  each  side.  Near  the  kidn(»y  eacli  di- 
vides into  four  or  five  branches,  which  enter  the  renal  substance  between 
the  vein  and  the  ureter.  Each  artery  lies  beneath  its  companion  vein, 
being  surrounded  by  a  plexus  of  nerves,  and  supplies  small  twigs  to  the 
suprarenal  body  (inferior  capsular),  to  the  ureter,  and  to  the  fatty  layer 
abont  the  kidney. 

The  arteries  of  opposite  sides  have  some  differences.  The  hjft  is  the 
shortest,  owing  to  the  position  of  the  aorta :  the  right  crosses  the  spine, 
and  passes  beneath  the  vena  cava. 

The  middle  capsular  artery  is  a  small  branch  which  runs  almost  trans- 
versely outwards  to  the  suprarenal  body  :  this  offset  anastomoses  with  the 
other  branches  of  the  suprarenal  body  from  the  renal  and  diaphragmatic 
arteries.     It  is  of  large  size  in  the  fa*tus. 

The  spermatic  artery  of  the  testicle  (fig.  171,  d)  is  remarkable  for  its 
small  size  in  proportion  to  its  length  ;  for  leaving  the  cavity  of  the  abdo- 
men ;  and  for  having  the  part  in  the  abdomen  straight,  but  that  in  the 
cord  tortuous. 

From  its  origin  below  the  renal,  the  vessel  passes  downwards  along 
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the  posterior  wall  of  the  abdomen  to  the  internal  ahdomiiial  rinjr,  where 
it  enters  the  spermatic  cord  (p.  418).  In  its  course  beneath  the  peri- 
toneum the  vessel  runs  along  tlie  front  of  the  psoas,  crossing  over  the 
ureter ;  and  on  the  right  side  it  passes  over  the  vena  cava.  It  is  accom- 
panied l)y  the  spermatic  vein,  and  the  spermatic  plexus  of  nerves.  In  the 
I'cetus  before  the  testicle  leaves  the  abdomen  the  spermatic  artery  is  very 
short,  but  the  vessel  elongates  as  the  part  supplied  is  removed  from  its 
former  site. 

In  the  female  the  corresponding  artery  (ovarian)  descends  into  the 
pelvis  to  end  in  the  ovary  and  the  uterus. 

The  parietal  branches  of  the  aorta  are  the  diaphragmatic,  lumbar,  and 
middle  sacral. 

The  diaphragmatic  arteries  (inferior  phrenic)  (fig.  171,  a)  are  directed 
outwards  along  the  under  surface  of  the  diaphragm  near  the  posterior 
part,  the  left  artery  passing  behind  the  oesophageal  opening,  and  the  right 
behind  the  vena  cava.  Each  ends  in  two  branches :  One  (internal)  passes 
onwards  towards  the  fore  part  of  the  diaphragm,  and  anastomoses  with  its 
fellow,  and  with  the  branch  (superior  phrenic)  to  the  diaphragm  from  the 
internal  mammary  (p.  239).  The  other  (external)  is  larger,  and  is  di- 
rected outwards  to  the  side  of  the  muscle,  where  it  communicates  with 
the  musculo-phrenic  and  intercostal  arteries. 

Branches.  Small  offsets  to  the  suprarenal  body  from  the  external  divi- 
sion of  this  artery  are  named  superior  capsular.  Some  twigs  are  given 
by  the  left  artery  to  the  oesophagus,  and  by  the  right  to  the  vena  cava. 

On  the  under  surface  of  the  diaphragm  are  two  branches  of  the  internal 
mammary  artery ;  one  (superior  phrenic,  p.  239)  accompanies  the  phrenic 
nerve,  and  ramifies  over  the  middle  of  the  muscle ;  tne  other  (musculo- 
phrenic, p.  239)  appears  opposite  the  ninth  rib,  and  passing  along  the 
edgre  of  the  thorax,  gives  offsets  to  the  lower  intercostal  spaces. 

The  other  parietal  branches,  viz.,  lumbar  and  middle  sacral,  are  not 
learnt  in  this  stage  :  the  former  will  be  seen  after  the  lumbar  plexus,  and 
the  latter  in  the  pelvis. 

The  COMMON  ILIAC  ARTERY  (fig.  171,  g)  is  directed  outwards  from  the 
bifurcation  of  the  aorta,  and  divides  into  two  large  trunks  opposite  the 
fibro-c«artilage  between  the  base  of  the  sacrum  and  the  last  lumbar  verte- 
bra : — one  of  these  (external  iliac)  supplies  the  lower  limb,  and  the  other 
(internal  iliac)  enters  the  pelvis.  Placed  obliquely  on  the  vertebral 
column,  the  vessel  measures  about  two  inches  in  length.  It  is  covered  by 
the  peritoneum,  and  is  crossed  by  branches  of  the  sympathetic  nerve,  and 
sometimes  by  the  ureter.  It  is  accompanied  by  a  vein  of  the  same  name. 
Usually  it  does  not  furnish  any  named  branch,  but  it  may  give  origin  to 
the  ilio-lumbar,  or  a  renal  artery.  On  opi>osite  sides  the  vessels  have 
some  differences. 

The  right  artery  is  rather  the  longest,  in  consequence  of  the  position  of 
the  aorta  on  the  left  side  of  the  spine.  To  its  outer  side  at  first  is  the 
vena  cava,  and  near  its  termination  is  the  psoas  muscle.  The  companion 
vein  (/?)  is  at  firet  beneath,  but  becomes  external  to  the  artery  at  the 
upper  part ;  and  beneath  the  right  artery  also  is  the  left  common  iliac  vein. 
The  left  artery  is  crossed  by  the  colon  and  the  inferior  mesenteric  vessels ; 
and  its  companion  vein  is  situate  below  it. 

The  length  of  the  common  iliac  ranges  from  less  than  half  an  inch  (in 
one  case)  to  four  inches  and  a  half;  but  in  the  majority  of  instances  it 
vai'ies  between  one  inch  and  a  half  and  three  inches  (Quain). 
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The  EXTERNAL  ILIAC  ARTERY  (fig.  171,  h)  IS  the  first  part  of  the  ves- 
sel leading  to  the  lower  limb,  and  is  contained  in  the  cavity  of  the  ahdo. 
men.  Its  extent  is  from  the  bifurcation  of  the  common  iliac  to  the  lower 
border  of  Poupart's  ligament,  where  it  becomes  femoral.  And  its  direction 
would  be  indicated,  on  the  surface  of  tlie  abdomen,  by  a  line  from  the  left 
of  the  umbilicus  to  the  middle  of  the  space  between  the  symphysis  pubis 
and  the  front  of  the  iliac  crest. 

The  vessel  lies  above  the  brim  of  the  pelvis  in  its  course  to  Poupart's 
ligament,  and  is  covered  closely  throughout  by  the  peritoneum  and  the 
subperitoneal  fat.  To  its  outer  side  is  the  psoas,  except  at  its  termination 
under  Poujiart's  ligsiment,  where  the  muscle  lies  beneath  it.  A  chain  of 
lymphatic  glands  is  placed  along  the  front  and  inner  side  of  the  artery. 

Near  its  origin  it  is  crossed  sometimes  by  the  ureter;  and  near  Pou- 
part's ligament  the  vas  deferens  bends  down  along  its  inner  side,  whilst 
the  spermatic  vessels,  and  part  of  the  genito-crural  nerve  lie  on  it  tor  a 
short  distance. 

The  position  of  the  external  iliac  vein  (/•)  is  not  the  same  on  both  sides. 
The  left  vein  is  altogether  internal  to  the  artery ;  whilst  the  right,  though 
internal  in  position  on  the  pubes,  afterwards  lies  beneath  the  arterial 
trunk.  The  circumflex  iliac  vein  crosses  it  nearly  an  inch  above  Poupart's 
ligament. 

branches.  Two  branches,  epigastric  and  circumflex  iliac,  arise  about 
a  quarter  of  an  inch  from  the  end  of  the  iirtery,  and  are  distributed  to 
the  wall  of  the  abdomen  (p.  419,  420). 

Some  small  unnamed  twigs  are  given  to  the  psoas  muscle  and  the  lym- 
phatic glands. 

PBOiliaritifs  in  usual  branches.  Tlie  epigastric  and  circumflex  branches  may  wan- 
der over  the  lower  inch  and  a  half  or  two  inches  of  the  artery. 

In  unusual  branches.  Though  the  trunk  of  the  vessel  is  commonly  free  from  any 
unnsual  branch,  it  may  \ye  occupied  l)etwtH»ii  the  middle  and  the  end  by  the  obtu- 
rator artery,  or  by  the  internal  circumflex  artery  of  the  thigh. 

Iliac  Veins  and  Vena  Cava  (fig.  171).  The  larger  veins  of  the 
abdomen  correspond  so  closely  with  the  arteries,  both  in  number,  extent, 
and  connections,  as  to  render  unnecessary  much  detail  in  their  descrip- 
tion. As  the  veins  increase  in  size  from  the  circumference  towards  the 
centre  of  the  body,  those  most  distant  from  the  heart  will  be  first  re- 
ferred to. 

The  external  iliac  (r)  is  a  continuation  of  the  femoral  vein  beneath 
Poupart's  ligament.  It  has  an  extent  like  the  artery  of  the  same  name, 
ftiid  ends  by  uniting  with  the  vein  from  the  |>elvis  (internal  iliac),  to  form 
the  common  iliac  vein.  On  the  pubes  it  is  inside  its  companion  artery, 
ind  lies  between  the  psoas  and  pectineus  muscles ;  the  left  vein  remains 
internal  to,  but  the  right  slips  beneath  its  artery. 

The  veins  o|H»ning  into  it  are  the  epigastric  and  circumflex  iliac  (p.  420). 

The  common  iliac  vein  (fig.  171,  p)  ascends  by  the  side  of  its  accom- 
[mnying  artery,  the  right  almost  vertically,  and  the  left  oblicpiely,  to  the 
right  side  of  the  body  of  the  fifth  lumbar  vertebra  (the  upper  part),  where 
it  blends  with  its  fellow  in  one  trunk — the  vena  cava. 

The  right  vein  is  the  shortest,  and  lies  at  first  behind,  but  afterwards 
:>ut4side  the  artery  of  the  same  name.  The  left  is  altogether  below  the 
trtery  of  its  own  side,  and  crosses  beneath  the  right  common  iliac  artery. 

Kach  vein  receives  the  ilio-lumbar,  and  the  lateral  sacral  branch  ;  and 
the  common  iliac  of  the  left  side  is  joined  by  the  middle  sacral  vein. 
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The  VENA  CAVA  INFERIOR  (fig.  171,  w)  coIIects  and  convcya  to  the 
heart  the  hlood  of  the  lower  lialf  of  tlie  body.  Taking  the  origin  on  the 
right  side  of  the  fifth  lumbar  vertebra,  below  the  bifurcation  of  the  aorta, 
this  hirge  vein  ascends  on  the  right  side  of  the  vertebral  cohinin,  and 
reaches  tlie  heart  by  perforating  tlie  diaphragm.  Its  connections  with  the 
surrounding  parts  have  been  already  noticed  (p.  444),  but  the  description 
may  be  referred  to,  as  the  position  of  the  branches  of  the  aorta  to  it  can 
be  better  seen  now. 

Brmiches,  The  cava  receives  parietal  branches  (lumbar  and  dia- 
phragmatic), from  the  wall  of  the  abdomen  and  the  diaphragm  ;  and  vis- 
ceral branches  from  the  testicle,  the  kidney,  the  suprarenal  body,  and  the 
liver. 

The  veins  belonging  to  the  digestive  apparatus,  viz.,  the  intestinal  canal, 
the  spleen,  and  the  pancreas,  are  united  to  form  the  vena  portje  (p.  448) ; 
and  the  blood  contained  in  those  veins  reaches  the  cava  by  the  venae  cavs 
hepaticaj,  after  it  has  circulated  through  the  liver. 

The  spermatic  vein  (fig.  171,  o)  enters  the  abdomen  by  the  internal 
abdominal  ring,  after  forming  the  spermatic  plexus  in  the  cord  (p.  484). 
At  first  there  are  two  bmnches  in  the  abdomen,  which  lie  on  the  sides  of 
the  spermatic  artery ;  but  these  soon  join  into  one  trunk.  On  the  left 
side  it  opens  into  the  renal  vein  at  right  angles,  and  a  small  valve  exists 
sometimes  over  the  a|)erture ;  on  the  right  side  it  enters  the  inferior  cava 
below  the  renal  vein.  As  the  vein  ascends  to  its  destination,  it  receives 
one  or  more  branches  from  the  wall  of  the  abdomen,  and  from  the  fat 
about  the  kidney. 

In  the  female  this  vein  (ovarian)  has  the  same  ending  as  in  the  male, 
and  it  forms  a  plexus  in  the  broad  ligament  of  the  uterus.  Valves  are 
absent  from  the  vein  and  its  branches,  but  occasionally  there  is  one  at  its 
union  with  the  renal. 

The  renal  or  emulgefit  tmn  (fig.  171,  «)  is  of  large  size,  and  joins  the 
vena  cava  at  a  right  angle.  It  commences  by  many  branches  in  the  kid- 
ney; and  the  trunk  resulting  from  their  union  is  superficial  to  the  renal 
artery.  \ 

The  ricrht  is  the  shortest,  and  joins  the  cava  higher  up  usually  than  the 
other.  The  left  vein  crosses  the  aorta  close  to  the  origin  of  the  8U|>erior 
mesenteric  artery :  it  receives  separate  branches  from  the  left  spermatic 
and  suprarenal  veins. 

The  suprarenal  vein  is  of  considerable  size  when  it  is  compared  with 
the  body  from  which  it  comes.  The  right  opens  into  the  cava,  and  the 
left  into  the  renal  vein. 

The  hepatic  veins  enter  the  vena  cava  where  it  is  in  contact  with  the 
liver.     These  veins  are  described  in  the  dissection  of  the  liver  (p.  468). 

The  lumbar  veins  correspond  in  number  and  course  with  the  arteries  of 
the  same  name :  they  will  be  dissected  after. 

The  diaphragmatic  veins  (inferior),  two  with  each  artery,  spring  from 
the  under  surface  of  the  diaphragm.  They  join  the  cava  either  as  one 
trunk  or  two. 

DEEP  MUSCLES  OP  THE  ABDOMEN. 

The  deep  muscles  in  the  interior  of  the  abdomen  are  the  psoas,  iliacus, 
and  quadratus  lumborum. 

The  PSOAS  MAGNUS  (fig.  171,  ')  reaches  from  the  lumbar  vertebnc  to 
the  fennir,  and  is  situate  partly  in  the  abdomen  and  partly  in  the  thigh. 


PSOAS    AND    ILIACUS    MUSCLES.  493 

The  mu8cle  arises  from  the  front  of  the  transverse  processes  of  tlie 
lumbar  vertebrae;  from  the  bodies  and  intervertebral  disks  of  the  hist 
dorsal  and  all  the  lumbar  vertebrae  by  five  fleshy  pieces — each  piece  being 
connected  with  the  intervertebral  substance  and  the  borders  of  two  con- 
tiguous vertebnc,  and  with  tendinous  bands  over  the  bloodvessels  opjiosite 
the  middle  of  the  vertebrje.  The  fibres  give  rise  to  a  roundish  belly, 
which  gradually  diminishes  towards  Poupart's  ligament,  and  ends  infe- 
riorly  in  a  tendon  on  the  outer  aspect,  which  receives  fibres  of  the  iiiacus, 
and  passes  beneath  Poupart's  ligament  to  be  inserted  into  the  small  tro- 
chanter of  the  femur. 

The  abdominal  ptirt  of  the  muscle  has  the  following  connections: — In 
front  are  the  internal  arcli  of  the  diaphragm,  the  kidney  with  its  vessels 
and  duct,  the  spermatic  vessels,  and  the  genito-crural  nerve,  and,  near 
Poupart's  ligament,  the  ending  of  the  external  iliac  artery.  Posteriorly 
the  muscle  is  in  contfict  with  the  transverse  processes,  with  part  of  the 
quadratus  lumborum,  and  with  the  innominate  bone. 

The  outer  border  touches  the  quadratus  and  iiiacus;  and  branches  of 
the  lumbar  plexus  issue  from  l>eneath  it.  The  inner  border  is  partly  con- 
nected to  the  vertebrae,  and  is  partly  free  along  the  margin  of  the  pelvis: 
— along  the  attached  part  of  this  border  lies  the  sympathetic  nerve,  with 
the  cava  on  the  right,  and  the  aorta  on  the  left  side ;  along  the  free  or 
pelvic  part  are  the  external  iliac  artery  and  vein. 

Action,  If  the  femur  is  free  to  move  it  is  raised  towards  the  belly ;  and 
as  the  flexion  proceeds,  the  limb  is  rotated  out  by  the  attacliment  of  the 
muscle  to  the  trochanter  minor.  The  psoas  is  always  combined  with  the 
iiiacus  in  flexion  of  the  hip-joint. 

When  the  lower  limbs  are  fixed  the  two  muscles  will  draw  down  the 
lumbar  part  of  the  spine,  and  bend  the  hip-joints,  as  in  stooping  to  tlie 
ground.  One  muscle  under  tlie  same  circumstances  can  incline  the  spine 
laterally. 

The  PSOAS  PARVUS  (fig.  171,  ")  is  a  small  muscle  with  a  long  and  flat 
tendon,  which  is  placed  on  the  front  of  the  large  psoas,  but  is  rarely  pre- 
sent. Its  fibres  arise  from  the  bodies  of  the  last  dorsal  and  first  lumbar 
vertebrae,  with  the  intervening  fibro-cartilage.  Its  tendon  becomes  broader 
inferiorly,  and  is  inserted  into  the  ilio-pectineal  eminence  and  the  brim  of 
the  pelvis,  joining  the  fascia  over  the  iiiacus  muscle. 

Action.  If  the  spine  is  immovable  the  two  muscles  will  make  tense 
the  pelvic -fascia.  The  pelvis  being  fixed  they  may  assist  in  bending  the 
lumbar  part  of  the  spinal  column. 

The  ILIACUS  MUSCLE  (fig.  171,  ")  occupies  the  iliac  fossa  on  the  inner 
aspect  of  the  hip-bone,  and  is  blended  inferiorly  with  the  psoas.  It  is 
triangular  in  form,  and  has  a  fieshy  origin  from  the  iliac  fossa  and  the 
iiio-lumbar  ligament,  from  the  base  of  the  sacrum,  and  from  the  capsule 
of  the  hip-joint  in  front.  The  fibres  pass  inwards  to  the  tendon  of  the 
psoas,  uniting  with  it  even  to  its  insertion  into  the  femur,  but  some  reach 
separately  the  femur  near  the  small  trochanter. 

Above  Poupart's  ligament  the  muscle  is  covered  by  the  ilitic  fascia;  but 
over  the  right  iiiacus  is  placed  the  ca^mm,  and  over  the  left,  the  sigmoid 
flexure.  Beneath  it  are  the  innominate  bone  and  the  capsule  of  the  hip- 
joint;  and  between  it  and  the  grooved  anterior  margin  of  the  bone,  above 
the  joint,  is  a  bursa.  The  inner  margin  is  in  contact  with  the  psoas  and 
the  anterior  crural  nerve.  The  connections  of  the  united  psoas  and  iiiacus 
below  Poupart's  ligament  are  given  with  the  dissection  of  the  thigh. 
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Action.  The  iliacus  flexes  the  hip-joint  with  the  psoas  when  the  femur 
is  movable,  and  bends  forwards  the  pelvis  when  the  limb  is  flxed.  In 
consequence  of  its  union  with  the  psoas,  the  two  are  described  as  the  flexor 
ot  the  hip-joint  by  Theile. 

The  QUADRAT  us  LUMBORUM  (fig.  171  ®)  is  a  short  thick  muscle  be- 
tween the  crest  of  the  hip-bone  and  the  last  rib.  About  two  inches  wide 
inferiorly,  it  arises  from  the  ilio- vertebral  ligament,  and  from  the  iliac 
crest  of  the  hip-bone  behind,  and  an  inch  outside  that  band.  The  fibres 
ascend  to  be  inserted  by  distinct  fleshy  and  tendinous  slips  into  the  apices 
of  the  transverse  processes  of  the  four  upper,  or  all  the  lumbar  vertebnr ; 
and  into  the  body  of  the  last  dorsal  vertebra,  and  the  lower  border  of  the 
last  rib  for  a  variable  distance. 

This  muscle  is  encased  in  a  sheath  derived  from  the  fascia  lumbonim. 
Crossing  the  surface  are  branches  of  the  lumbar  plexus,  together  with  tlie 
last  dorsal  nerve  and  its  vessels.  Beneath  the  quadratus  is  the  mass  of 
the  erector  spime  muscle. 

Action.  Both  muscles  keep  straight  the  spine  (one  muscle  antagonizing 
the  other)  ;  and  by  fixing  the  last  rib  they  aid  in  the  more  complete  con- 
traction of  the  diajjhragm. 

One  muscle  will  incline  laterally  the  lumbar  part  of  the  spine  to  the 
same  side,  and  depress  the  last  rib. 

Fascia  of  the  quadratvs.  Covering  the  surface  of  the  quadratus  is  a 
thin  membrane,  which  is  derived  from  the  hinder  aponeurosis  of  the  trans- 
versalis  abdominis  (ftiscia  lumborum,  p.  857) ;  it  passes  in  front  of  the 
quadratus  to  be  fixed  to  the  tips  and  borders  of  the  lumbar  transverse  pro- 
cesses, to  the  ilio-lumbar  ligament  below,  and  to  tlie  last  rib  above.  This 
fascia  forms  the  thickened  band  called  ligamentura  arcuatum  externum, 
to  which  the  diaphragm  is  connected. 

Fascia  of  the  iliacvs  and  psoas,  A  fascia  covers  the  two  flexor  mascles 
of  the  hip-joint,  and  extends  in  diflferent  directions  as  far  as  their  attach- 
ments. Over  the  iliacus  muscles  the  membrane  is  thickest ;  and  a  strong 
accession  is  received  from  the  tendon  of  the  small  psoas.  Its  di8j)06itioife 
at  Poupart's  ligament,  and  the  part  that  it  takes  in  the  formation  of  the 
crural  sheath,  have  been  before  explained  (p.  428). 

Opposite  the  pelvis  the  membrane  is  inserted  into  the  brim  of  that 
cavity  for  a  short  distance,  and  into  the  hip  bone  along  the  edge  of  the 
psoas.  Opposite  the  spinal  column  it  l»ecomes  thin,  and  is  fixed  on  the 
one  side  to  the  lumbar  vertebrae  and  the  ligamentum  arcuatum  internuin, 
but  is  blended  on  the  other  with  the  fascia  on  the  quadratus.  The  fascia 
should  be  divided  ov<*r  the  psoas  on  the  left  side,  and  reflected  towards  the 
brim  of  the  pelvis. 

Dissection.  The  student  is  now  to  clean  the  lymphatic  glands  lying 
along  the  vertebra;,  and  to  trace  upwnrds  some  lymphatic  vessels  to  the 
thoracic  duct. 

To  show  the  origin  of  the  duct,  the  diaphragm  is  to  be  divided  over  the 
aorta,  and  its  pillars  are  to  be  thrown  to  the  sides ;  a  piece  may  be  cut  out 
of  the  aorta  opposite  the  first  lumbar  vertebra.  The  beginning  of  the  duct 
(chyli  receptaculuni),  and  of  the  vena  azygos,  may  be  well  seen ;  and  the 
two  may  be  followed  upwards  into  the  thorax. 

On  the  left  side  the  student  may  trace  the  splanchnic  nerves  and  the 
small  vena  azygos  through  the  pillar  of  the  diaphragm  ;  and  may  sliow  the 
trunk  of  the  sympathetic  nerve  entering  the  abdomen  beneath  the  arch 
over  the  psoas  muscle. 
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Lymphatic  glands.  A  chnin  of  glands  is  placed  along  the  side  of  the 
external  iliac  artery,  and  along  the  front  and  aides  of  the  lumbar  vertebroe ; 
they  are  connected  by  short  tubes,  which  increase  in  size  and  diminish  in 
number,  until  at  the  upper  part  of  the  Iumb»r  vertebrce  three  or  four 
trunks  unite  in  the  thonicic  duct.  Into  the  glands  the  lyjnphatics  of 
the  lower  limbs,  and  those  of  the  viscera  and  wall  of  the  abdomen  are 
received. 

Receptacuhim  chyli  (Pecquet).  The  thoracic  duct  begins  in  the  ab- 
domen by  the  union  of  three  or  four  large  lymphatic  vessels.  Its  com- 
mencement is  marked  by  a  dilatation,  which  is  placed  on  the  right  side  of 
the  aorta,  about  opposite  the  first  lumbar  vertebra.  The  duct  enters  the 
thorax  by  passing  through  the  diaphragm  with  the  iiorta. 

Beginning  of  the  azggos  veins.  The  right  vein  (vena  azygos  major) 
begins  opposite  the  first  or  second  lumbar  vertebra  by  a  small  branch, 
which  is  united  with  a  lumbar  vein.  It  enters  the  thorax  with  the  tho- 
racic duct  and  the  aorta,  to  the  right  of  which  it  lies. 

The  left  or  small  Jizygos  vein  begins  on  the  left  side  of  the  spine,  joining 
one  of  the  lumbar  veins,  and  passes  through  the  pillar  of  the  diaphragm, 
or  through  the  aortic  opening. 

The  anatomy  of  these  veins  is  given  in  the  description  of  the  thorax, 
p.  338. 


Section  VI. 

SPINAL  AND  sympathetic  NERVES. 

The  spinal  nerves  of  the  loins  are  united  jn  a  plexus,  and  supply  the 
limb  and  the  contiguous  parts  of  the  trunk. 

Dissection.  The  lumbar  nerves  and  their  plexus  are  to  be  learnt  on  the 
left  side,  although  the  woodcut  shows  them  on  the  right  side  ;  and  to  bring 
them  into  view,  the  dissector  should  cut  through  the  external  iliac  vessels, 
and  afterwards  scrape  away  the  psoas.  For  the  most  part  the  fleshy  fibres 
may  be  removed  freely  ;  but  a  small  branch  (accessory  of  the  obturator) 
should  be  first  looked  for  at  the  inner  border  of  the  muscle.  In  the  sub- 
stance of  the  quadratus  luniborum  a  communication  may  be  sometimes 
found  between  the  last  dorsal  and  the  first  lumbar  nerve. 

The  cord  of  the  sympathetic  nerve  lies  along  the  edge  of  the  psoas,  and 
offsets  of  it  join  the  spinal  nerves  ;  these  are  to  be  followed  back  along  the 
lumbar  arteries. 

On  the  right  side  the  psoas  is  to  be  left  untouched,  in  order  that  the 
place  of  emergence  of  the  diflferent  nerve  branches  from  it  may  be  noticed. 

Lumbar  Spinal  Nerves.  The  anterior  primary  branches  of  the  lum- 
bar nerves  enter  the  lumbar  plexus,  with  the  exception  of  thi*  last.  Five 
in  number,  they  increase  in  size  from  the  first  to  the  last,  and  are  joined 
by  filaments  of  the  sympathetic  near  the  intervertebral  foramina.  Befonj 
entering  the  plexus  they  supply  branches  to  the  i)soas  and  quadratus  lum- 
borum  muscles. 

The  fifth  nerve  (fig.  177)  receives  a  communicating  branch  from  the 
fourth,  and  is  to  be  followed  into  the  ()elvis  to  its  junction  with  the  sacral 
plexus.     After  the  two  are  united,  the  name  lumbosacral  is  appli(ivl  to 
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tlip  common  Iriiiik  ;  nml  from  this,  before  il  fiiltre  tlie  sacral  jilosus,  i 
tlie  sui*i-ior  gluleul  nerve  ('). 

The  i.L'MHAK  PLF.xt'S  (Kg.  172)  is  formed  by  the  iniercoinmuiiiui 
of  the  firat  tour  lumbar  nerves.     Conluiiied  in  ibo  siihstiintre  of  the  | 
near  the  posterior  suriace,  it  consists  of  (lommutiicuting  Uto^n  bplwrcj]  i 
wveral  uerves,  and  incrtjuaes  in  si;ee  from  above  downwards,  like  itie  in- 
dividual iierve!<.    Su)ieriorly  >t  is  sometiroes  united  by  a  omnti  braneh  with 
the  hiM  dor^ftl  nerve  :  and  inl'eriorly  tl  Jolua  the  sacrnl  plexus  through  Um 
liii-gc  lumbo-BuiTiil  cord. 

Kig,  172. 


(llli..lr.Uoi. 


The  brnnehft  of  tlic  jilexiia  nrc  six  in  number,  and  KUpply  t)in  Id 
part  of  the  abdoininul  wall  and  muscular  covering  of  the  spermatie  q 
the  fore  pai't  of  the  ihigli,  and  the  inner  side  of  the  leg, 

The  first  two  branches  (ilio-hypngnitlric  and  ilio-inguinal)  end  ai 
oue  nerves  of  the  buttock,  lower  jturt  of  the  abdomen,  und  the  scrotu^^ 

a.  The  ilio-kypogatU-ic  branch  (fig.  172,/")  is  derived  from  tli«  | 
nerve,  and  appears  at  llie  outer  border  of  the  psoiia  mu><c]e,  iiuur  llie  u 
part.  It  is  direcIuJ  over  the  quadratus  himborum  to  llie  ilian 
enicrs  the  wall  of  the  abdomen  by  p«netratin<;  the  Iransversalis  atidonl 
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Its  termination  in  the  integuments  of  the  buttock  and  abdomen,  bj  means 
of  an  iliac  and  a  hy^iogastric  branch,  has  been  already  mentioned  (p.  416). 

b.  The  ilio'ingiiinal  branch  {g)  arises  with  the  preceding  from  the  first 
nerve,  and  issues  from  the  psoas  nearly  at  the  same  spot.  Of  smaller  size 
than  the  ilio-hypogastric,  this  brancli  courses  outwards  over  the  quadratus 
and  iliacus  muscles  towards  the  front  of  the  crest  of  the  hip  bone,  where 
it  pierces  tlie  transversalis  abdominis.  The  farther  course  of  the  nerve  in 
the  abdominal  wall,  and  its  distribution  over  the  scrotum  and  the  groin, 
are  before  noticed  (p.  416). 

r.  The  genito-crurcd  nerve  (A)  is  distributed  to  the  cremaster  muscle 
and  the  limb.  It  arises  from  the  second  lumbar  nerve,  and  from  the  con- 
necting loop  between  the  first  two ;  it  pierces  the  fibres  of  the  psoas,  and 
descending  on  the  surface  of  the  muscle  divides  into  the  two  following 
pieces.  Sometimes  the  nerve  is  divided  in  the  {)Soas,  and  the  pieces  per- 
forate separately  the  muscle. 

The  cremasteric  branch  descends  on  the  external  iliac  artery,  and  fur- 
nishes offsets  around  it :  it  passes  from  the  abdomen  with  the  spermatic 
vessels,  and  is  distributed  in  the  cremaster  muscle.  In  the  female  the 
nerve  is  lost  in  the  round  ligament. 

The  crural  branch  issues  beneath  Poupart's  ligament  to  supply  the  in- 
tegument of  the  thigh. 

d.  The  external  ctitaneous  nerve  of  the  thigh  (t)  arises  from  the  second 
nerve  of  the  plexus,  or  from  the  loop  between  it  and  the  third,  and  appears 
about  the  middle  of  the  outer  border  of  the  psoas.  The  nerve  then  crosses 
the  iliacus  to  the  interval  between  the  anterior  iliac  spinous  processes,  and 
leaves  the  abdomen  beneath  Poupart's  ligament,  to  be  distributed  on  the 
outer  aspect  of  the  limb. 

e.  The  anterior  crural  nerve  (k)  is  the  largest  offset  of  the  plexus,  and 
supplies  branches  mainly  to  the  extensor  muscles  of  the  knee  joint,  and 
to  the  teguments  of  the  front  of  the  thigh  and  inner  side  of  the  leg. 
Taking  origin  from  the  third  and  fourth  nerves,  and  receiving  a  fasciculus 
also  from  the  second,  this  large  trunk  appears  towards  the  lower  ytart  of 
the  psoas,  where  it  lies  between  that  muscle  and  the  iliacus.  It  passes 
from  the  abdomen  beneath  Poupart's  ligament ;  but  before  the  final  branch- 
ing in  the  thigh,  the  nerve  furnishes  the  following  twigs  : — 

Some  small  branches  are  furnished  to  the  iliacus  from  the  upper  part  of 
the  nerve. 

A  branch  to  the  femoral  artery^  whose  place  of  origin  varies  much,  is 
distributed  around  the  upper  part  of  that  vessel. 

f.  The  obturator  nerve  («)  appertains  to  the  adductor  muscles  of  the 
thigh.  Derived  from  the  third  and  fourth  nerves  in  the  plexus,  it  is  di- 
rected beneath  the  psoas  to  the  inner  or  pelvic  border;  escaped  from  be- 
neath the  muscle  the  nerve  crosses  the  pelvic  cavity  below  the  external 
iliac,  but  above  the  obturator  vessels,  and  enters  the  thigh  through  the 
aperture  in  tlie  upper  part  of  the  thyroid  foramen.  Occasionally  the  ob- 
turator gives  origin  to  the  following  branch: — 

The  accessory  obturator  nerve  (/)  arises  from  the  trunk  of  the  obturator, 
or  from  the  third  and  fourth  nerves  of  the  plexus.  It«  course  is  along  the 
inner  border  of  the  psoas  beneath  the  investing  fascia,  and  over  the  hip 
bone  to  the  thigh,  where  it  ends  by  joining  the  obturator  nerve,  and  sup- 
plying the  hip  joint. 

Gangliated  cord  of  the  sympathetic.  Tlie  lumbar  part  of  the 
gangliated  cord  of  the  sympathetic  in  the  abdomen  is  placed  ou  the  side 
32 
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orilio  spinal  I'.tiliimn  (fig.  17"2)j  it  lies  ulong  tlie  inner  border  of  1  lie  p 


T  llie  front  of  (lie 


e  (liiin  in  tilt?  (Iioma,  iirnl  is  wm 


3  conl 


{Ktrtsewej* 


wliat  conceuleil  on  the  right  side  \iy  llie 

four  or  live  oblong  gangliu  oppoaile  the  bodies  of  tbe  v 

ply  connecting  itnd  vittueml  bninulies. 

Connecting  branehet.  From  encb  ganglion  two  Bmnll  bmnclien  nrc  di- 
rected bnckwiirde  along  llif  centre  of  tiie  botly  of  llie  verlebni,  with  tin; 
lumbar  artery;  tbese  nnile  with  one  or  two  ejiinal  nerves  near  the  inter- 
vertebral roramcn.  The  connecting  branches  are  long  in  the  lumbar 
region  in  consequence  of  thu  ganglinled  cord  being  miMid  by  the  {>kmm 
muscle  to  the  fore  pari  of  the  vertebne. 

Branchti  of  ditlribulion.  Most  of  the  intemHl  brandies  throw  them- 
selves  into  the  aortic  Bnd  liypogiiftric  plexusep,  and  Mi  reach  the  viscera 
indirectly.     Some  filumenls  enter  the  vertebra?  and  iheir  connecting  ligu- 


nrr  branch  of  llie 

I  in  its  distribution,  but  (JiflV.rs 

iteiTostitl  sfMice.     Lying  below 

across  the  upper  jiart  of  the 
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LaU  dorsal  nfrve  (fig.  172.  *■).     Thu 
Inst  dorsal  resembti;s  the  intercostal  nervci 
from  them  in  not  being  contained  in  an  it 
the  Inst  rib,  the  nerve  is  directed  ouiwurd] 

quadratus  lumborum,  and  beneath  the  fascia  covering  tlmt  muscle,  i 
ai  the  a]H>neurosi8  of  the  irnnaveraBlis  iibdomiDis  (fascia  lumborum);  here 
it  enters  the  wall  of  the  abdomen,  and  ends  in  an  abdominal  and  a  cuta- 
neous branch  (p.  41G).     The  lowest  intercostal  artery  accompanies  it. 

Near  the  spine  it  fumieties  a  small  branch  to  the  quadratus  mnsole;  and 
it  may  communicate  by  means  of  this  with  the  first  Inrobar  nerve. 

The  LvsiuAU  AKTERiES  of  the  aorta  (p.  489),  are  Atrnished  to  (he  Bock, 
llie  spinal  canal,  and  the  wall  of  the  abdomen:  they  resemble  the  aortic 
intercostals  in  iheir  course  and  distribution.  Commonly  four  in  number 
on  each  side,  they  arise  opjiosiie  (he  centre  of  the  lumbar  vertebne,  and 
the  vessels  of  opposite  aides  are  sometimes  joined  in  a  common  trunk ; 
they  then  pa.«fl  backwards  beneath  the  pillar  of  the  diapbn^m  and  the 
psous,  to  reach  the  interval  between  the  trauKverse  processes,  where  each 
ends  in  an  abdoinintd  and  a  dorsal  branch.  The  arteries  of  the  right  side 
lie  beneath  the  vena  cava. 

The  dorsal  branch  continues  to  the  Itack  between  the  transverse  pro- 
cesses, nnd  supplies  an  offset  to  the  spinal  canal  (pp-  3G8,  384). 

The  abdominal  hranrket  are  directed  outwards  beneath  the  quadratus 
lumborum,  and  enter  the  posterior  part  of  the  abdominal  wall,  where  thej~ 
anastomme  with  the  lower  intercostal  above,  and  with  the  circumflex  iliuu 
and  ilio-lumbar  arteries  below :  these  bniiiches  supply  the  psoas  and  qua<U 
ratns  muscles;  and  the  last  furnishes  ati  otiiset  to  (lie  tegumenia  with  tlie 
ilio-bypogftstric  nerve. 

The  LUMBAR  VEIN'S  are  the  same  in  number,  and  have  the  same  coume 
ns  the  arteries.  Commencing  by  the  union  of  a  dorsal  and  an  abdominal 
branch  at  the  root  of  the  transverse  process,  each  trunk  is  directed  for- 
wards to  the  vena  cava.  They  open  into  the  posterior  part  of  the  cava, 
either  singly,  or  conjointly  with  those  of  the  opposite  side.  On  the  left 
Bide  the  veins  are  longer  than  on  the  right,  and  jinss  beneath  the  aorta. 

Around  the  transverse  processes,  and  beneath  the  psoas  muscle,  the  lum- 
bar veins  communicate  freely  with  one  another,  with  the  ilio-lumbar,  ami 
sometimes  with  the  common  iliac,  so  as  lo  form  a  plexus  of  veins.  Issuing 
from  the  upper  part  of  the  plexus  is  a  small  branch,  the  atcmding  tnmbar 
vein,  whioli  joins  the  nzygos  vein  of  the  corresponding  side  of  the  body. 
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The  ca\'ity  of  the  pelvis  is  a  part  of  the  general  abdominal  space  (p. 
431),  and  is  situate  below  the  brim  or  inlet  oK  the  true  pelvis. 

Boundariei,  The  space  is  surrounded  by  the  firm  bony  ring  of  the 
pelvic  bones :  it  is  bounded  behind  by  the  sacrum  and  the  coccyx,  with 
the  pyriformis  muscles  and  the  sacro-sciatic  ligaments ;  and  laterally  and 
in  front,  by  the  innominate  bones  covered  by  the  obturator  muscles. 

Inferiorly,  or  towards  the  perinseum,  the  cavity  is  limited  by  the  fascia 
reflected  from  the  wall  to  the  viscera,  and  by  tlie  levatores  ani  and  coccygei 
muscles :  only  in  this  last  direction,  where  the  bounding  structures  are 
movable,  can  alterations  be  made  in  the  size  of  the  space. 

Contents,  In  the  pelvis  are  contained  the  urinary  bladder,  the  lower 
end  of  the  large  intestine  or  the  rectum,  and  some  of  the  generative  or- 
gans, according  to  the  sex.  All  the  viscera  possess  vessels,  nerve»,  and 
lymphatics ;  and  the  serous  membrane  is  reflected  over  them. 


Section  I. 

PELVIC  FASCIA  AND  MUSCLES  OF  THE  OUTLET. 

On  the  wall  of  the  pelvis  is  a  thin  fascia  (pelvic)  which  extends  from 
^he  brim  to  the  outlet,  and  covers  the  obturator  muscle. 

Dissection.  To  bring  into  view  the  pelvic  fascia,  the  internal  iliac  ves- 
cielsi  and  the  psoas  (if  this  has  not  been  removed  in  the  dissection  of  the 
lumbar  plexus),  are  to  be  taken  away  on  the  left  side  of  the  body.  Tiie 
obturator  vessels  and  nerve  are  to  be  cut  through  on  the  same  side  ;  and 
'^he  peritoneum  being  detached  from  the  wall  of  the  pelvis,  the  fascia  will 
l>e  seen  on  scraping  away  with  the  handle  of  the  scalpel  a  large  (|uantity 
of  fat.  By  this  proceeding  the  membrane  is  dissected  in  its  up]x;r  half, 
or  as  low  as  the  situation  of  a  piece  of  fascia  (recto- vesical)  which  is  at- 
tached to  the  viscera. 

To  display  the  lower  half,  the  student  must  ra'sc  the  outlet  of  the  pelvis  ; 
lUid,  should  the  perin«;um  be  undissected,  tiie  fat  must  be  taken  from  the 
ischio-rectal  hollow.  The  lower  part  of  the  fascia  will  now  appear  on  the 
outer  side  of  that  fossa,  as  it  covers  the  obturator  muscle. 

An  additional  step  for  showing  the  arrangement  of  the  fascia  may  be 
taken,  by  removing  the  external  obturator  muscle  and  the  obturator  m<*m- 
brane,  and  then  scraping  away  through  tiie  thyroid  hole  the  obturator  in- 
temus  muscle,  so  as  to  look  at  the  fascia  through  that  aperture. 
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The  PELVIC  FASCIA  is  a  thin  membrane  in  close  contact  with  the 
obturator  muscle,  and  is  fixed  to  the  bone  around  the  attachment  of  the 
fleshy  fibres,  so  tLat  it  might  be  called  the  s}.ecial  fascia  (obturator)  of  that 
muscle. 

Superiorly  it  is  fixed  into  the  brim  of  the  pelvis  for  a  short  distance  at 
the  lateral  aspect  of  the  cavity.  In  front  of  that  spot  it  does  not  extend 
so  high  as  the  brim,  but  is  inserted  into  the  bone  around  ahe  attachment 
of  the  muscle,  efxcept  opposite  the  hole  for  the  obturator  vessels  and  nerve, 
where  it  is  united  with  the  obturator  membrane.  Inferiorly  the  fascia  is 
attached  to  the  hip  bone  along  the  side  of  the  pubic  arch,  and  to  the 
margin  of  the  great  sacrosciatic  ligament  where  the  obturator  internus 
issues  from  the  pelvis. 

The  outer  surface  of  the  fiv«cia  is  in  contact  with  the  obturator  muscle. 
The  inner  surface  corresponds  above  with  the  cavity  of  the  pelvis,  and 
below,  with  the  ischio-rectal  fossa.  With  this  surface  the  thin  membrane 
(recto- vesical)  supporting  the  viscera  of  the  pelvis  is  united  ;  the  place  of 
union  being  indicated,  on  looking  into  the  pelvis,  by  a  whitish  line  near 
to,  and  on  a  level  with  the  ischial  spine.  At  the  posterior  border  of  the 
obturator  muscle  the  fascia  is  joined  by  a  thin  membrane  (fascia  of  the 
pyriformis)  which  covers  the  pyriformis  muscle  and  the  sacral  plexus,  but 
is  beneath  the  iliac  vessels  by  branches  of  which  it  is  |>erforated. 

The  rectO'Vesical  fascia  may  be  now  seen  in  part ;  but  it  will  be  better 
displayed  after  the  hip  bone  has  been  taken  away. 

Dissection,  To  obtain  a  side  view  of  the  pelvis  it  will  be  necessary  to 
detach  the  left  innominate  bone.  The  pelvic  fascia  is  first  to  be  separated 
from  the  bone  and  the  obturator  muscle.  The  innominate  bone  is  next  to 
be  sawn  through,  in  front,  rather  external  to  the  symphysis,  and,  behind, 
at  the  articulation  with  the  sacrum.  After  the  bone  has  been  pulled  some- 
what away  from  the  rest  of  the  pelvis,  the  ischial  spine  with  the  recto- 
vesical fascia  attached  to  it  may  be  cut  off  with  a  bone-forceps ;  and  the 
rest  of  the  bone  may  be  then  removed  by  cutting  through  the  pyriformis 
muscle,  the  vessels  and  nerves  passing  through  the  sacro-sciatic  notch,  and 
any  other  structure  that  may  retain  it. 

A  block  is  afterwards  to  be  placed  beneath  the  pelvis.  The  bladder  is 
to  be  moderately  distended  with  air  through  the  ureter,  and  the  urethra 
is  to  be  tied.  Some  tow  is  to  be  introduced  into  the  rectum,  also  into  the 
vagina  if  it  is  a  female  pelvis ;  and  a  small  piece  is  to  be  placed  in  the 
pouch  of  peritoneum  between  the  bladder  and  the  rectum.  After  the 
viscera  are  thus  made  prominent,  the  ischial  spine  and  the  recto-vesical 
fascia  should  be  raised  with  hooks  whilst  the  levator  ani  and  coccygeos 
muscles  below  it  are  cleaned. 

Parts  closing  the  pelvis  heloxc.  In  addition  to  the  recto-vesical  fascia, 
the  following  parts  close  the  i>elvic  cavity  on  each  side,  between  the  sacrum 
and  the  pubic  symphysis. 

Behind,  the  student  will  meet  with  the  pyriformis  passing  Uiroogh  the 
great  sacro-sciatic  notch,  with  the  gluteal  vessels  and  nerve  above  it. 
Next  comes  the  coccygeus  muscle,  c,  on  the  small  sacro-sciatic  ligament, 
lietween  the  ischial  spine  and  the  coccyx :  one  border  of  the  muBcle 
reaches  towards  the  pyrifonnis,  the  other  to  the  levator  ani ;  and  between 
its  hinder  border  and  the  pyriformis  lie  the  sacral  plexus  of  nerves  ('),  and 
the  sciatic  and  pudic  vessels. 

The  greater  part  of  the  rest  of  the  pelvic  outlet  is  closed  by  the  levator 
ui,  D,  which  extends  forwards  from  the  coccygeus  to  the  symphysis  pubia. 
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It  meets  its  fellow  inferiorlj',  but  the  muacleB  of  opposite  siilen  are  sepa- 
rtLtud  in  front  by  the  urethra,  with  the  vagina  in  tbe  temiile  ;  and  the  inter- 
val betwei^n  tliem  is  closed  by  the  triangular  ligament  of  the  perineum,  h, 
The  coccrOELs  mdsule  (fig.  173,  °)  is  flat  and  iHangulnr,  and  iwsii'ta 
to  close  the  outlet  of  the  pelvi*.  It  aritts  from  the  upper  jjarl  of  the 
iacbial  spine,  and  some  fibres  are  attacbt^d  to  tbe  small  sacro-sciatic  ligament. 
Widening  a«  it  passes  inwards  tlie  muscle  is  interted'itito  the  side,  and  the 
contiguous  anterior  surtace  ol'  the  cocuyx,  and  into  the  side  of  the  lower 
piece  of  the  sacrum. 

Fig.  173. 


The  inner  surface  looks  to  rhe  pelvis,  and  is  in  contact  with  the  rec- 
taro  on  the  left  side ;  the  opposite  surloce  rests  on  the  smiiU  sacro-sciatic 
ligament.     The  upper  or  hinder  border  is  coniiguoua  to  tbe  pyriformis 


r  ]o« 


muscle,  vessels  and  n 
ia  pornlkl  with  the  levator  a 
.    Action.     Uniting  in  its  action  with  the  binder  flb'es  of  the  levator  ani, 
tbe  muscle  will  draw  slightly  forwards  tbe  coccyx. 

The  LEVATOR  AM  (lig.  173,  ")  is  a  tbin  flat  muscle,  which  is  ntlaehud 
above  to  the  side  of  the  pelvis,  and  descends  below  into  the  outlet  of  tbe 
CATityt  where  it  joins  ils  fellow  and  sup|>orts  tbe  viscera. 

It  aritet  anteriorly  by  Hesby  fibres  from  an  oblique  line  above  the  ob- 
turator internug  ;  lower  down  from  tbe  fascia  on  lliat  muscle,  and  from  tbe 
back  of  tbe  triangular  ligament.  Ponleriurly  it  is  fixed  to  the  lower  and 
inner  surface  of  the  ischial  spine.  And  between  those  osseous  atlaeb- 
Bients  the  muscle  takes  origin  tram  the  under  pari  of  tbe  recto-vesical  fits- 
Cta,  but  not  in  a  straight  line.     All  the  fibres  ore  direclud  donuwutdd  to 
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Ik?  hutrtfit  afrer  lli€  foll'iwinp  manner :  The  anlerior,  the  lor 
by  llie  side  of  llii;  [irotitnte  iinJ  join,  in  frotil  of  the  reciiiin.  with  th*-  mw.i 
c!e  of  tli«  a|i|ioEite  side  in  the  i%-iitnil  point  of  the  |>erinaiuin  i  llie  tnidilie 
fibres  blenii  with  tlie  side  of  th«  rectum:  whilst  the  piMterior  nit*l  itie 
O|iposite  miiside  behind  the  gut,  und  arc  ultouhed  in  jmrt  to  llie  aide 
ooo.yx  (p.  SOO). 

The  unlerior  fibres  of  the  lei'Ator  wn  in  coutact  witli  the  triungl 
perineal  ligamenl ;'  and  there  is  tin  interval 'kmt ween  the  I 
whieb  allows  the  uretbni,  with  the  vogitiu  in  the  feinnle,  tn  piiss  frm: 
pelviti.     The  posterior  bonkr  is  parallel  to  the  pocu/geU!i  musclr. 
upper  surface  is  conti^ous  lo  the  recto- vesical  fasciii ;  anil  the  iindfT  ki 
fitce  look«  to  the  pcrina^uni  (ischio-rectal  fo(wa)>     The  two  muscli^, 
their  union,  lorm  a  fleshy  layer  or  diaphrugm  across  the  outlet  oi'  lh«  |l 

I,  similar  to  that  which  separates  the  abdomen  from  the  chmil ;  lhi»  jj 


tltion  i 
turn. 

Actio, 


[  below  and  uonoave  above,  and  gives  paswtgu  to  the 


e  union  of  the  muscles  of  opjioniite  siiltfs  below  ill 
'  led.  Mid  compressed  dui'ing  thtiir  (xmltMctii 


lion  they 


prostittc,  they  v 


iir^llim 
Whilst 
he  fibres  are  pHssivt- ,  but  lowttrdi  the  end  of  mieturi- 
suddenly,  and  help  the  other  muscliiB  in  clearing  tj 

s  desfcnd  by  the  side  of  the  Testcutie  SHminiUeg,  ftnA 
compress  and  nvacuate  the  wmtents  of  those  v 
:  hindmost  fibred,  which  arc  fixed  to  the  coccyx,  will  ns&iat  (ho  ^ 
cygi'us  in  moving  fwwards  tliiit  bone. 

Vitifction.     The  recto- vesical  faacia  will  be  seen  by  detatihing  tJie  fl 
fibres  of  the  levator  ani  and  the  coccy|;fius  at  thvir  origin,  nod  thr 
both  downwards.     The  thin  membi-ane  descends  on  the  levator  ani 
side  of  the  bladder  and  the  rt^ium.  and  sends  downwurds  sheaths 
the  prostate  and  the  gut.     To  demonalrnte  Cliuse  sheaths  one  inai^ioii  Is  |i 
be  m!ide  along  the  pi-ostaie,  and  another  along  the  lower  end  of  the  revui 
below  the  fasciii :  and  the  tubes  are  to  Im  isolated  I'rom  the  viswrtt. 

The  rerlo-rriical  fascia  8up]H>rta  and  partly  tnvesls  llie  V 
pelvis.  Covering  th«  pelvic  surface  of  the  levator  ani  it  ie 
like  that  muscle,  to  the  wall  of  the  pelvis  in  front  und  behind,  and  Im^iwi 
thoee  attachments  it  joins  the  pelviu  iWcin.  Bdow  it  meets  ihv  tiiscia  of 
the  opposite  side,  in  the  ceuire  of  the  pelvii^,  luid  forms  a  pnrlittnn  acnwi 
lh«  cavity,  like  that  of'  the  levalnres  ani,  which  in  perforated  Uy  the  blad- 
der and  the  rectum.  The  partition  is  support*^  anterinriy  by  bi;ing  fixed 
to  the  pulx's,  and  posteriorly,  where  it  blends  with  Die  fnscia  on  the  cticy- 
gpus,  by  l>eing  inserted  into  the  roccyx  :  it  is  concave  above  and  convex 
below,  and  divides  the  cavity  of  the  pelvis  from  the  porintoal  sparie.  Ttai8< 
septui  piece  is  ultiLi'hed  to  the  viscera  which  pien^e  it,  forming  ligan 
for  them  ;  and  from  the  under  surface  tutted  are  prolonged  ( 
and  the  pr<slate. 

The  sheath  on  the  rectum  ineioses  the  lower  three  inches  of  tha  inteii 
and  gradually  becomes  very  ihin  towards  the  ii 
intestine  are  iiiterpu6od  tlic  branches  of  the  up[)er  hemorrhoidal  vu 
with  a  Iny^-r  of  tat. 

'  Theftntflrior  port  of  IhpmtisHi,  whiHi  dusoaniia  lijrthe  side  of  thai 
unitxa  with  its  liiiluw  Ivliiw  tijta  iiiembraiiouB  |>nrt  ol  tliu  urethra,  thoa  sa|ijKN 
that  uanal  as  iu  a  sliuij,  ia  luuutid  aouiuLiULes  Itcalor  teu  comjireaor  proMtita. 
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On  the  prostate  the  sheath  is  thinner  than  on  tlie  rectum,  and  is  con- 
tinued forwards  to  the  apex  of  tliat  body,  where  it  blends  with  the  trian- 
gular ligament  of  the  urethra :  it  is  sei>arated  from  the  capsule  of  the 
prostate  by  a  plexus  of  veins,  and  by  some  small  arteries. 

In  the  female  the  fascia  has  much  the  same  arrangement  as  in  the  male ; 
but  the  vagina  perforates  the  membrane,  and  receives  a  tube  from  it,  like 
the  prostate. 

The  true  ligaments  of  the  bladder  are  two  on  each  side,  anterior  and 
lateral,  and  are  parts  of  the  recto-vesical  fascia. 

The  anterior  reaches  from  the  posterior  jmrt  of  the  pubes  to  the  upper 
sarface  of  the  prostate,  and  the  neck  of  the  bladder ;  it  is  a  narrow  white 
band,  and  incloses  some  muscular  f]bn*.s  of  the  bladder.  Between  the 
ligaments  of  opposite  sides,  the  recto-vesical  fascia  dips  down  to  reach  the 
triangular  ligament  of  the  perinfeum,  and  closes  the  pelvis  between  the 
levatores  ani. 

The  laieral  ligament  is  a  piece  of  the  same  fascia,  which  is  fixed  to  the 

upper  border  of  the  prostate  gland,  to  the  side  of  the  bladder  close  above 

the  vesicula  seminalis,  and  to  the  back  of  the  bladder  between  the  vesi- 

cviXiR  ;  from  this  part  of  the  fascia  an  offset  is  continued  downwards  over 

the  vesicula  seminalis,  so  as  to  join  a  like  piece  from  the  other  side,  and 

form  a  sheath  for  those  bodies. 

There  are  other  ligaments  of  the  bladder  (false  ligaments),  which  are 
^Jterived  from  the  peritoneum  investing  it,  and  will  be  described  in  the  fol- 
J.owing  Section. 

Ligament  of  the  rectum.     On  each  side  of  the  rectum  is  a  strong  wide 
piece  of  the  recto-Tesical  fascia,  which  is  connected  externally  to  the  ischial 
of  the  hip  bone,  and  supports  that  visous  like  the  bladder. 


Section  II. 

CONNECTIONS  OF  THE  VISCERA  IN  THE  MALE. 

Directions.  If  the  student  dissects  a  female  pelvis,  he  will  find  the 
description  of  it  at  page  509. 

Contents  and  position  (fig.  174).  The  viscera  in  the  cavity  of  the  male 
pelvis  are,  the  lower  end  of  the  large  intestine  (rectum)  ;  the  bladder  with 
its  excretory  tube — the  urethra;  together  with  some  generative  organs. 
These  have  the  following  relative  situation  : — 

The  rectum  (k)  is  behind  all,  and  takes  a  curved  course,  with  the  con- 
vexity backwards,  along  the  front  of  the  sacrum  and  coccyx.  The  bladder 
(a)  is  placed  in  the  concavity  of  the  rectum,  its  neck  being  surrounded 
by  the  prostate  gland  (6) ;  and  the  urethra  (d)  curves  forwartls  from  it 
above  the  intestine.  Beneath  the  bladder — between  it  and  the  rectum — 
are  the  little  seminal  sacs  (g)  with  the  vasa  deferentia/.  Some  of  these 
organs  are  partly  surrounded  by  the  {)eritoneum. 

Dissection,  All  the  recto-vesical  fascia,  except  the  anterior  true  lijja- 
ment  of  the  bladder,  may  be  taken  from  the  prost^ite  and  rectum.  The 
obliterated  (hypogastric)  cord  from  the  internal  iliac  artery  should  be  fol- 
lowed forwards  along  the  bladder  from  the  back  of  the  pelvis ;  and  the 
branches  of  the  same  artery  to  the  bladder  should  be  cleaned.     When  the 
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fal  lifts  bcMfii  I'lenreil  ( 
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I  injunnf!  xtf  urU-nrti,  If^M 
Ijoudi  of  the  peri  Ion  eum,  in  wliich  low  hns  been  jilnceil.  will  Ik-  Urau^S^ 
into  view,  with  the  ureler  (A)  passing  to  ttie  hliuMer  ueross  iu  Aide. 

The  pnrt  of  ihe  Uftdder  below  the  periloneum  is  to  be  clennetl,  wnd  thn 
Vug  dvfertinB  (f).  wliich  lies  on  ihe  iHteral  fts|>eet  of  the  visciifi,  in  in  hii 
rollowc'l  ilown  10  tlie  eeniiiml  sac.  Take  away  with  care  the  nmnin*  of 
tlie  sljenth  ol'  llie  vesicula  iieiiiinalis,  (lefinin^  at  the  saiue  time  llie  \aa 
ilefi-rens  inside  the  latter. 

Tbe  peritoneum  does  not  envelop  (he  viecera  in  tlie  i>elviit  90  eum|)letel)' 
as  in  the  upper  part  of  (he  abdomen.  After  purllj'  surrounding  lite  U|i)M.-r 
portion  of  tbe  reeium,  and  fixing  it  by  a  proccH — meio-reelam,  the  mem- 
brand  clothes  the  buck  of  the  hludder,  projecting  lor  some  way  Wtwci-n 
this  visona  ami  the  reclutn,  where  it  forme  the  recto-vesieaJ  j)duc)i  :  on 
each  side  the  serous  membrane  is  arrested  by  the  oblitcmied  hyi><>!:iu>tri<: 
artery,  and  gives  rise  lo  a  fold,  the  ]M>8terior  ligament  of  Ihe  blaildcr.  It 
covers  the  |)oalerior  siirlace,  and  each  lateral  region  of  ihi-  bladder  04  fur 
forwards  as  the  obliterated  hypogastric ;  bui  at  that  cord  it  is  reflected  to 
the  wall  ol  Ihe  pelvis  and  abdomen.  All  ihe  anterior  surface  of  the  blail- 
lier  is  therefore  uncovered  by  periloneum ;  iind  when  the  bladder  i*>  dis- 
tended it  t\kv»  above  the  pubes,  so  as  to  allow  of  its  being  punctured  in 
front  without  injury  10  the  aerou)>  membrane. 

The  rrcto-retieal  pouch  is  widu  behind,  where  it  corn'spoiids  with  the 
inierval  between  the  ilinc  arteries,  and  is  luirrow  in  fi'ont  W-twi^n  the 
rectum  and  the  bladder.  Anteriorly  it  extendi  slightly  into  the  inlorvHl 
between  the  vcsiculiK  setninalcSi  and  ends  usually  about  one  inch  and  a 
half  from  the  tip  of  the  coccyx.  The  distance  of  the  pouch  from  lite  anu« 
\»  commonly  about  four  inches;  but  it  will  vary  with  the  stitle  of  the 
bladder,  for  if  line  visciis  is  distended  the  jieriloneum  will  be  raiacjl,  and 
removed  farther  from  the  end  of  Ihe  inteHtine. 

Fi^K  HyamtiiU  of  thf  bladder.  Where  the  periloneum  is  refleciMl 
from  the  bladder  to  the  jielvic  wall,  il  gives  rise  to  a  wide  piece  of  mem- 
brane, which  constitutes  the  false  ligaments  of  that  viscii^,  though  wiihoot 
any  subdivision  of  it  into  pieces.  These  are  stud  to  be  five  in  number — 
wo  lateral,  and  one  superior. 

1  each  aide)  reaches  from  the  back  of  thi; 
a  the  oblitemled  hypogastric  artery,  iIil- 
Between   these  is  Ihe  hollow  of 
the  recto- vesical  pouch. 

The  lateral  ligament,  also  one  on  each  side,  the  widest,  is  reflecteil  fnim 
the  side  of  the  bladder  to  tlie  iiiac-fossti  and  the  wall  of  the  pelvis.  Abmg 
its  line  of  attachment  to  the  bladder  is  the  obliteruted  hyi>ogasinc  nrtrrv-. 

The  tuperioT  ligament  is  prolonged  from  the  top  of  the  bladder  lo  the 
abdominal  wall,  along  the  ri^mains  of  the  oblitemtcd  hypogastric  vessels. 

Tbe  itecTru,  or  the  lower  part  of  the  great  intestine  (Hg.  174,  k)  rx- 
tends  from  the  articulation  between  the  xncruui  and  the  left  hip  bone  to 
the  anus,  and  is  kept  in  place  by  the  peritoneum,  the  reclo-vosieal  faacia. 
and  the  levatores  ani.  The  intestine  is  atwut  eight  inches  long,  and  bus 
a  winding  course,  for  it  follows  the  curve  of  the  sacrum  and  coccyx :  it  is 
divided  into  three  [larts! — upper,  middle,  and  lower. 

The  tipper  part,  longer  than  the  others,  extends  obliquely  from  ibti 
Kttcro-ilinu  articulation  to  Ihe  cenrre  of  ihe  third  piece  of  the  sacrum.  Stir- 
rounded  almost  entirely  by  the  peritoneum,  it  lies  against  the  sacrum,  and 
on  the  pjTifonnia  luuHule  and  sucral  plexus  of  the  loft  side.    In  coDtMt 


two  poster 

The  potterior  ligament  (ot 
pelvis  10  the  bladder,  and  contain) 
ureter,  and  suialler 
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witli  it,  are  thn  branch^)  of  the  Iffl  internal  u-t.try,  antl  tlie  left  iircler. 
In  some  bodies  tliis  part  of  thu  intestine  is  mueh  cuiveil  to  the  right 

The  middle  piece  lies  beneath  the  bladder,  aud  rtroches  to  the  tip  of  the 
coccyx:  it  is  about  three  inches  in  length,  and  is  covered  by  peritoneum 
on  the  front  and  sides  above,  but  only  in  fi'ont  below.  Resting  on  it  ia 
the  triungnlar  part  of  the  bladder,  with  the  buck  of  the  prostate  and  the 
vesieui)c  seminoles  and  vasB  defereiitia;  and  beneath  it  are  the  sacrum  and 
coccyx.     On  each  side  is  the  coccygeus  muscle. 


Fig.  174. 


rved  from  tiin 


The  lower  part  is  about  un  inch  and  a  half  long,  and  u 
tip  of  the  coccyx  to  the  anus:  ut  first  it  is  dilated,  but  e 
contracted.     This  end  of  the  intestine  is  without  [leritoneal  c 
is  supported  by  the  lower  part  of  the  triangular  ligament  of  the  urethra, 
and  by  the  levatores  nni  muscles. 

Above  the  extremity  of  the  rectum  (in  this  [vosition  of  the  body)  are  the 
fore  part  of  the  prostate,  the  membranous  |Kirt  of  the  urethra,  and  the 

rl)rht  9iile  or  the  sarrum.  In  lh<' 
ter  (1854-1855),  I  saw  thrw  ox- 
liodies  the  lower  end  of  the  left 
uiQ,  and  the  rnctiim  duawiidr-d 
cldl»  Hill-,  to  tho  end  of  thti  covvyx.  In 
X,  oQoi-  at  toil  °f  'hu  aauruiu, 


'  It  ia  not  nncoromon  to  see  the  i-ecti 
dlHsecting-room  ot  [Tnivomity  Cnllujie  i 
amplet  of  the  roclum  in  that  situation 
colon  croM«d  the  spine  at  the  top  of  the 
throngh  the  pelvis,  on  the  right  of  tli 
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urclhra  there  is  an  niigulur  intcrvul  kt't  iMitwceii  them.     The  levuiorM  ani 
innsules  descend  on  its  sides,  Rtid  unite  Ijenenth  it,  sii[)p>rtiiig  it  in  a  Aling 
and  tiie  sphincter  mnscles  cuiround  the  apennre.     Somelimee  the  end  of 
the  intestine  within  the  anus  is  vwy  much  enlarged,  espccittlly  ii 
and  old  men ;  and  in  thai  coudition  in  the  male  it  risea  up  an  each  nii 
the  prostaiB. 

Tli«  rBiSARV  BLAPiiER  (vesica  urinaria)  is  Mtuate  in  the  fore  pw 
the  pelvis  (fig.  174,  uj,  und  is  the  receptacle  for  the  fluid  secreted  by 
kidneys. 

When  llie  bladder  is  contracted  it  is  flattened,  and  of  a  trittngular 
and  lies  against  the  anir.rior  wull  nl'  the  pelvis;  but  when  dislendii) 
comes  of  a  conical  shape,  with  the  hirjtcr  part  towards  tli 
the  upex  to  the  nbdomjnal  wall.     In  dii^iension  during  tife  it  is  slighitj' 
cnrvcd  over  the  »nterior  part,  iif  the  pelvig,  as  it  projects  above  ihu  Iwne 
and  if  a  line  through  its  centre  were  prolonged,  it  would  touch  ante  ' 
the  nhdoniinal  wall  somewhere  (accot^ing  to  the  distension)  between 
umbilicus  and  tliu  pubcs.  and  posteriorly  the  end  of  the  sncruiu  or 
coccyx. 

The  pomtion  and  form  of  the  bladder  are  not  the  same  in  early  li( 
in  the  adult.  For  in  the  child  this  viscua  rises  above  the  brim  of  the 
pelvis  into  llie  hyiiogaatric  region  of  the  ulidomon,  and  the  cervix  is  the 
lowest  purl.  But  in  the  adult  the  Madder  is  contained  within  the  spaoe 
inclosed  by  the  pelvic  bones,  and  the  base  projects  inferiorly. 

The  organ  is  maintained  in  po«itiun  by  the  rvcto-vesical  fascia  and 
jieritoncum,  whiuh  form  its  ligami^nls  (pp.  502  and  50-t).     The 
tions  of  the  bladder  moderately  full  ere  the  following : — 

The  lummil  or  apex  is  rounded,  and  from  its  anterior  pnrt  three  lig^ 
mentous  cords  are  prolonged  to  the  umbilicus  ;  the  central  one  of  these  is 
the  remains  of  the  uruehus;  and  the  two  latenil  are  formod  by  the  oblite- 
nit«d  liy|>ogastric  arteries.  If  the  bludder  is  distended  the  a{K;x  is  above, 
but  otherwise  below  the  pubcs.  All  the  surface  behind  the  obliterated 
vessels  is  covered  by  peritoneum. 

The  tia»t  (fundus)  is  large,  and  rests  on  the  middle  piece  of  the  rectum; 
in  the  stale  of  emptiness  of  the  bladder  the  baw  is  scarcely  prominent, 
but  in  distension  of  the  viscns,  it  extends  lower,  and  becomes  widened. 
Connected  with  the  fundus  are  the  vesiculae  seminales  and  the  vasa  defc- 
rentia;  and  between  these  is  a  triangvlar  ipaee,  from  which  the  )»crito- 
neum  is  partly  absent. 

Surfacfi  of  the  hody.  The  front  of  the  body  is  in  contact  with  the 
posterior  surface  of  the  symphysis  pubis,  and  with  the  abdominal  wall  if  it 
is  distended,  nnd  is  allogitther  free  from  pei-itoncum  :  whilst  the  {Mslerior 
surface  it<  entirely  covered  by  the  serous  membrane,  and  is  touched  oUeii 
by  the  small  intestine. 

Extending  along  the  upper  part  of  each  Intend  region  is  the  obliterates! 
hypogastric  vessel ;  nnd  running  down  liehuid  this  is  the  vus  deferens, 
which  jtasses  internal  to  the  ureter.  Near  the  under  part  the  ureter  enters 
the  bladder.  All  the  side  of  the  bludder  behind  the  hypogastric  vessel  is 
covered  by  (leriloneum,  but  the  rest  is  uncovered. 

The  titch  (cervix)  is  the  narrow  anterior  part  of  the  bladder  that  joins 
the  ui-clbra;  in  thi'  state  of  eoniraciion  it  is  the  lowest  part  of  the  vlscus, 
but  in  distension  it  is  above  the  level  of  the  fundus.  It  is  surrounded  by 
the  prostate  gland. 
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The  ureter  (fig.  174,  h)  crosses  the  common  or  the  externa]  jHac  artery, 
and  forms  an  arch  below  the  level  of  the  obliterated  hypogastric  vessel ;  it 
enters  the  bladder  near  the  lower  part,  and  somewhat  on  the  side,  at  the 
distance  of  one  inch  and  a  half  or  two  inches  from  the  prostate  gland. 

The  PROSTATE  GLAND  (fig.  174,  b)  surrounds  the  neck  of  the  bladder. 
It  is  placed  about  an  inch  below  the  level  of  the  symphysis  pubis,  and  is 
supported  by  the  rectum.  Its  shape  is  conical  with  the  base  turned  back- 
wards, and  its  size  equals  nearly  that  of  a  large  chestnut.  In  the  present 
position  of  the  pelvis,  a  line  from  the  apex  through  the  middle  of  the  gland 
would  be  directed  obliquely  downwards  and  backwards  towards  the  end  of 
the  sacrum ;  but  in  the  erect  state  of  the  body,  upwards  and  backwards 
from  the  triangular  ligament. 

The  upper  surface  is  about  an  inch  below  the  symphysis  pubis,  and  is 
connected  to  it  by  the  anterior  true  ligaments  of  the  bladder.  On  this 
surface  are  branches  of  the  dorsal  vein  of  the  penis. 

The  under  surface  has  the  greatest  extent,  and  is  contiguous  to  the 
rectum  ;  this  is  the  part  that  is  felt  by  the  finger  introduced  into  the  bowel 
through  the  anus. 

The  apex  touches  the  posterior  layer  of  the  triangular  ligament ;  and 
the  base  surrounds  the  neck  of  the  bladder,  and  the  vesiculse  seminales 
with  the  vasa  deferentia. 

The  prostate  is  enveloped  by  a  sheath  obtained  from  the  recto-vesical 
fascia  (p.  502),  and  a  plexus  of  veins  (prostatic)  surrounds  it.  Through 
the  gland  the  urethra  takes  its  course  to  the  penis ;  and  the  ejaculatory 
ducts  pierce  it  obliquely  to  open  jnto  the  urethra  (fig.  180,/).  The  size 
of  the  prostate  alters  much,  and  in  old  men  it  may  acquire  a  considerable 
magnitude. 

The  vesiculjE  seminales  (fig.  174,  g)  are  two  small  sacculated  bodies, 
each  about  two  inches  long,  between  the  under  part  of  the  bladder  and 
the  rectum.  Each  is  pyramidal  in  form,  and  has  the  larger  end  turned 
backwards  towards  the  ureter,  whilst  the  smaller  is  surrounded  by  the 
prostate.  Along  the  inner  side  is  the  vtis  deferens.  At  the  prostate  gland 
the  vesiculae  approach  one  another,  only  the  vasa  deferentia  intervening ; 
but  further  backwards  they  diverge,  and  inclose  with  the  pouch  of  the 
peritoneum  the  triangular  space  at  the  under  aspect  of  the  bladder.  The 
vesiculse  are  contained  in  a  membranous  sheath,  wliich  is  derived  from 
the  recto-vesical  fascia,  and  is  lined  by  involuntary  muscular  fibres. 

The  VA9  DEFERENS  or  the  excretory  duct  of  the  testis  (fig.  174,/)  in 
its  course  to  the  urethra  enters  the  abdomen  by  the  internal  abdominal 
ring ;  and  crossing  the  oblitenited  hypogastric  artery,  is  directed  inwards 
ulong  the  side  and  under  part  of  the  bladder  to  the  base  of  the  prostate, 
where  it  forms  the  common  ejaculatory  duct  by  joining  with  the  duct 
from  the  vesicula  seminalis.  Tiie  position  of  this  tube  to  the  external 
iliac  artery  has  been  noticed ;  on  the  bladder  it  passes  internal  to  the 
ureter  and  the  vesicula  of  tiie  same  side.  By  the  side  of  the  vesicula  the 
duct  is  much  enlarged,  and  is  sacculated. 

The  URETHRA  is  the  excretory  |>assage  for  the  urine  and  semen  (fig. 
174),  and  reaches  from  the  bladder  to  tiie  end  of  the  penis.  In  length  it 
measures  about  eight  inches,  and  it  presents  one  or  two  curves  according 
to  the  state  of  the  penis.  At  first  the  canal  is  directed  forwards  through 
the  triangular  ligament  of  the  perina^um  to  the  body  of  the  |)enis,  forming 
a  large  curve  with  tiie  concavity  to  the  pubes.  Thence  to  its  termination 
the  urethra  is  applied  to  the  penis ;  and  whilst  this  body  remains  pendent 
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the  canal  forms  a  second  bend  with  the  concavity  downward?,  but  if  tl  e 
penis  is  raised  the  tube  makes  but  one  curve.  The  canal  is  divided  into 
three  parts — prostatic,  membranous,  and  spongy. 

The  prostaUc  part  {h)  is  contained  in  the  prostate  gland,  and  receives 
its  name  from  that  circumstance.  Its  length  is  about  one  inch  and  a 
quarter,  and  in  the  erect  posture  it  is  inclined  downwards  to  the  triangular 
perinaeal  ligament.  Its  connections  are  the  same  as  those  of  the  gland 
(p.  507). 

The  membranous  part  (c),  about  three-quarters  of  an  inch  long,  inter- 
venes between  the  apex  of  the  prostate  and  the  front  of  the  perinaeal  trian- 
gular ligament.  It  slants  downwards  in  the  erect  |)06ture  to  the  fore  part 
of  the  triangular  ligament ;  and  as  the  bulb  of  the  next  |)ortion  of  the 
urethral  tube  is  directed  backwards  below  it,  the  under  part  measures 
only  half  an  inch. 

This  division  of  the  urethra  is  the  weakest :  but  it  is  supported  by  the 
triangular  ligament  (n).  Surrounding  it  are  the  muscular  fibres  ol'  the 
constrictor  urcthrie ;  and  close  below  it  are  Cowper's  glands  with  the 
rectum. 

The  spongy  part  (d)  is  so  named  from  its  being  surrounded  by  a  cellu- 
lar and  vascular  structure.  It  is  applied  to  and  assists  to  form  the  body 
of  the  penis,  and  terminates  anteriorly  in  the  orifice  named  meatus  uri- 
narius  in  the  end  of  the  glands.  It  is  the  longest  part  of  the  urethra,  and 
measures  about  six  inches.  At  its  commencement  this  division  of  the 
excretory  canal  is  covered  for  two  inches  by  the  ejaculator  urinaB  muscle 
{^g,  130). 

The  curve  of  the  urethra  is  the  fixed  bend  at  the  inner  extremity,  which 
lies  below  the  pubes.  It  extends  from  the  bladder  to  an  inch  and  a  half 
in  front  of  the  triangular  ligament,  and  consists  of  the  prostatic  and  mem- 
branous portions,  with  a  fourth  of  the  spongy  part.  Its  covexity,  which 
is  turned  downwards,  is  greatest  at  the  fore  part  of  the  triangular  ligament 
in  the  erect  posture :  and  from  this  point  it  curves  up  and  back  to  the 
bladder,  and  up  anteriorly  to  the  penis. 

It  is  surrounded  by  voluntary  and  involuntary  muscular  fibres:  thus, 
behind  the  ligament,  by  the  involuntary  muscular  tissue  of  the  prostate ; 
within  the  ligament  by  the  voluntary  constrictor  urethra,  with  a  thin  in- 
voluntary layer  inside  that  muscle  ;  and  before  the  ligament  by  the  volun- 
tary ejaculator  urina;. 

Its  size  is  smallest  where  the  tube  pierces  the  perinseal  ligament  (ft), 
and  lies  between  the  layers ;  and  is  largest  ia  the  middle  of  the  prostatic 
part. 

Dissection.  The  tegumentary  covering  of  the  penis  may  be  removed, 
to  see  the  component  parts  of  that  body  ;  and  after  its  removal  the  spongy 
part  of  the  urethra  will  be  better  seen:  the  teguments  should  be  replaced 
after  the  part  has  been  learnt. 

The  PENIS  is  attached  to  the  fore  part  of  the  pelvis,  and  hangs  in  front 
of  the  scrotum.  It  is  constructed  of  two  firm  fibrous  bodies  (fig.  174,  e) 
named  corpora  cavernosa,  which  are  filled  with  a  plexus  of  vessels,  and 
make  up  the  principal  part.  Below  these  is  a  soft  spongy  substance 
(corpus  spongiosum)  which  surrounds  the  urethra,  and  forms  the  head  or 
the  glans  penis.  The  tegumentary  investment,  which  covers  the  whole, 
is  noticed  at  p.  407. 

The  body  of  the  penis  is  grooved  above  and  below  along  the  middle 
Hue,  and  is  covered  uuteriorly  by  the  glans  penis;  aloug  its  under  surface 
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the  urethra  is  conducted.  Besides  the  attachment  of  the  corpora  cavernosa 
to  the  bone,  the  body  of  the  penis  is  connected  with  the  front  of  the 
symphysis  pubis  by  the  suspensory  ligament. 

The  corpus  spongiosum  urethra!  inclose^^  the  urethral  canal  in  front  of 
the  triangular  ligament,  and  forms  the  head  of  the  penis.  It  is  a  vascular 
and  erectile  texture,  like  the  corpora  cavernosa,  but  is  much  less  strong. 
Commencing  posteriorly  by  a  dilated  part — the  bulb,  it  extends  forwards 
around  the  urethra  to  the  extremity  of  the  penis,  where  it  swells  into  the 
conical  glans  penis. 

The  buib  (tig.  174,  d)  is  directed  backwards,  slightly,  below  the  mem- 
branous part  of  the  urethra,  and  is  fixed  by  fibrous  tissue  to  the  front  of 
the  triangular  ligament.  The  ejaculator  urinse  muscles  cover  it.  This 
enlargement  presents  usually  a  central  depression,  with  a  bulging  on  each 
side,  and  is  subdivided  into  two  lobes.  / 

The  gians  penis  (fig.  181,  l)  is  somewhat  conical  in  form,  and  covers 
the  truncated  end  of  the  corpora  cavernosa.  Its  base  is  directed  back- 
wards, and  is  marked  by  a  slightly  prominent  border — the  corona  glandis; 
It  is  sloped  obliquely  along  the  under  aspect,  from  the  apex  to  the  base. 
In  the  apex  is  a  vertical  slit,  in  which  the  urethral  canal  terminates ;  and 
below  that  aperture  is  an  excavation,  which  contains  the  piece  of  the 
teguments  nwoa^nlfranumpreputiu 


Section  III. 

CONNECTIONS  OF  THE  VISCERA  IN  THE  FEMALE. 

In  the  pelvis  of  the  female  are  contained  the  lower  end  of  the  intestinal 
tube,  and  the  bladder  and  urethra,  as  in  the  male ;  but  there  are  in 
addition  the  uterus  with  its  accessories,  and  the  vagina. 

Position,  The  rectum  is  posterior  to  the  rest  as  in  the  male  pelvis,  and 
forms  a  like  curve.  In  the  concavity  of  the  bent  intestine  lie  the  uterus 
with  its  appendtiges,  and  the  tube  of  the  vagina.  And  in  front  of  uU  are 
the  bladder  and  the  urethral  canal.  Thus  there  are  three  tubes  connected 
with  the  viscera  in  this  sex,  viz.,  the  urethra,  the  vagina,  and  the  rectum ; 
and  all  are  directed  forwards,  one  above  another,  to  the  surface. 

Directions,  The  description  in  Section  I.  (p.  499)  must  be  used  for 
instructions  respecting  the  removal  of  the  innominate  bone,  and  the  dis- 
tension of  the  viscera;  also  for  the  muscle-^  of  the  pelvic  outlet  and  the 
anatomy  of  the  fascite.  After  the  student  has  learnt  the  muscles  and  the 
fascia,  p.  499,  which  are  nearly  alike  in  both  se^es,  he  may  make  the 
following  special  dissection  of  the  viscera  of  the  female  pelvis. 

Dissection,  On  takinn^  awav  the  recto-vesical  fascia  and  much  fat,  the 
viscera  will  come  into  view.  To  maintain  the  position  of  the  uterus,  raise 
It  up  with  a  piece  of  string  passed  through  the  upper  j»art.  The  reflec- 
tions of  the  j>eritoneum  on  the  viscera  are  to  be  preserved  ;  and  a  piece  of 
cotton  wool  is  to  be  placed  between  the  rectum  and  the  uterus. 

The  obliterated  cord  of  the  internal  iliac  arterv  is  to  be  followed  on  the 
bladder;  and  the  ureter  is  to  be  traced  forwards  by  the  side  of  the  uterus 
to  the  bladder.     Afterwards  tlie  urethra,  tlie  vagina,  and  the  rectum  are 
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The  peritoneum  gives  u,  partial  cuvering  to  ilie  vim^eni,  n»  iti  the  mule 
pelvis.  Investing  the  upper  pari  of  ibe  reciiim,  and  forming  Ijeliind  it 
tliK  niCBO-roctuni,  (lie  membrane  i'h  i;antiniied  la  llie  |>asttirior  jiuri  of  llie 
vagina,  and  the  back  of  tlie  uterus.  It  covera  the  postc-rtor.  bdiI  th~ 
gnmtcr  part  of  the  anterior  surface  of  the  uterus,  and  run  be  tnwnil  t 
the  bladder  without  Hgtiin  touching  the  vagina  :  un  ouch  side  of  the  ut«< 
it  forms  a  wiili'  fold  (broad  ligameni),  whieh  attaches  that  vim 
wall  of  the  ultdnmen.  As  the  peritoneum  ig  followed  upwards  it  may  k 
observed  to  cover  the  posterior  surface  of  the  bladder,  and  ihe  Intcml  |« 
behiuil  the  poeilion  of  the  obliterated  hj-pogiistric  artery, 

Id  lite  pelvis  the  eeroui  membraue  forms  tlie  following  ligamenu  for  tlio 
uterus  and  bladder. 

The  broad  Ugatnent  of  the  tUertta  (fig.  175)  passes  from  die  side  of  the 
Uterus  to  Ihe  wall  of  the  abdomen,  and  supjiorts  that  oi^an.  By  ii»  ]«•)- 
tion  across  the  pelvia,  it  divides  Ihe  cavity  into  nn  anlerior  and  a  posiprio^ 
portion  :  in  the  former  are  plaeed  the  bladder,  urethra,  and  vi^ina 
the  latter  llie  upper  jmrt  of  the  rectum,  and  the  eraidl  iuleMine  wli< 
reaches  the  pelviii. 

Each  ligament  shows  traces  of  n  suU^vigion  into  tkree  pieces,  i 
apouding  with  the  bodies  contained  between  its  two  layers.     Thus  I 
is  n  posterior  piece  belonging:  to  the  ovarj-  and  its  ligament,  l  ;  an  anterv 
near  the  upper  part,  which  is  appropriated  to  the  round  liguraenl,  v  ; 
a  middle  piece,  the  highest  of  all,  surrounds  the  Fallopian  tnbe,  h. 

Anterior  and  poiterior  Ugamenl*  of  the  nterui.    As  the  perilonenm  11 
refleeled  from  the  rectum  (o  the  uierus,  and  from  the  uterus  to  Ihe  bliidd* 
it  forms  two  anterior  and  to  posterior  folds  or  ligaments.     The  anterior  A 
vetiro-vterine  pair  is  smaller  than  ihe  posterior  or  recto-uterine. 

Tlie  recto-alerine  pourh  corresponda  with   the  reclo-veaical  iu  the  n 
On  each  side  it  is  hounded  by  the  obliterated  hypogastric  anery  ;    and  ti 
low,  it  reaches  beyond  the  uterus,  so  as  to  touch  the  back  of  the  vagina. 

Th«falte  ligametiit  of  the  Madder  are  the  same  as  in  the  male,  and  itre 
five  in  number,  viz.,  two  posterior,  two  lateral,  and  a  Bn]ierior  :   they  nro 
aU  blended  in  one  large  piece  of  peritoneum  thai  reaches  Irom  tlie  bbiddw  ■ 
to  the  side  and  front  of  the  pelvis.     In  the  female  the  posterior  liganMU 
containing  the  vessels  of  the  bladder,  is  less  marked  than  in  the  male. 

The  KRCTUM  (tig.  175,  ')  is  not  so  curved  in  the  femide  as  in  the  mahy  j 
and  is  generally  larger.  Descending  along  the  middle  of  the  sacrum  ana  ' 
coccyx  to  the  anus,  the  intestine  is  divided  inio  three  (larts  : — 

Tlie_^rs(  ^orf  ends  over  the  third  piece  of  the  saci'um,  and  is  envelojied 
by  the  [>erituneum,  except  posteriorly:  its  uonneutions  are  similar  to  ihwie 
of  the  rectum  in  the  male,  p.  S04. 

The  middle  part  reaches  lo  ihe  tip  of  the  coccyx,  and  has  the  vaginn 
above  and  in  contact  with  it.  The  peritoneum  extends  on  the  fronl  for  a 
short  distance. 

The  lower  pari  curi'cs  lo  the  onus  away  from  the  vagina  so  us  tu  Icnvc 
between  the  two  n  s|>ace,  which  corrcsjjonds,  on  the  surface  of  ihe  tmdy, 
with  the  jMirl  of  the  |>erinieum  between  the  anus  and  the  vulva.  The 
levatores  ani  are  on  the  sides,  and  unite  below  it,  and  the  sphincicr  mns* 
cles  surround  the  extremity. 

The  UTKRL-s  (tig.  176,  ")  is  somewhat  conical  in  shape,  amt  dntiened 
from  before  backwards.     Unless  enlarged,  it  lies  bolow   the  brim  of  Um 
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peWis,  between  the  blatliler  and  the  rectum  ;  nnd  it  ia  retained  in  place  by 
the  ligaments.  Its  wider  end  if  Tree  and  placed  upwards,  and  the  lower 
end  communicates  with  the  vagina. 

This  viacus  i«  directed  forwards,  so  (liHt  its  [MMition  is  oblique  in  the 
cavity  of  the  pelm;  nnd  a  line  thruugii  its  cencre  would  corres[iond  with 
tbe  ud«  of  the  inlet  of  the  pelvic  caviiy. 

Fig.  17S. 


The  anterior Jtattmed  tur/aee  is  co\t^rcil\ty  \>friUijii-un\,excf.\tt  in  ihc 
lower  fourth  wliere  it  is  in  contact  witli  ilie  llaiiiii-r.  Tlic  potterior  iiir- 
faee,  rounded,  is  invested  altogether  hy  tlie  neroui*  membrane. 

Tbe  Hpper  end  (t'unduti)  is  llie  lui-gext  \ihtI  of  I  he  urgnn,  and  is  in  con* 
tact  with  the  «mall  intestine.  The  lotcer  rtid,  or  ilie  nei^lc  (cervix)  is 
received  into  the  vagina. 

To  each  iide  ore  attached  the  brottd  iigtim»:ut  with  the  FtJIoiiian  tube, 
the  round  ligament,  and  the  ovary. 

The  Fallopian  tube,  M,  four  inches  long,  is  conluined  in  the  ujiiht  or 
free  border  <rf'  the  ligament.     One  end  is  uonnecteil  tu  tlie  up]ier  ungle  of 
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the  uterus,  whilst  the  other  is  loose  in  the  cavity  of  the  pelvis.  At  the 
uterine  end  the  tube  is  of  small  size,  but  at  the  opposite  extremity  it  is 
dilated  like  a  trumpet,  and  fringed,  forming  the  corpus  JimbricUum. 

The  round  or  suspensory  ligament,  n,  is  a  fibrous  cord  about  live  inchrs 
long,  which  is  directed  outwards  through  the  internal  abdominal  ring  and 
the  inguinal  canal  to  end  in.  the  groin.  This  cord  lies  over  the  obliterated 
hypogastric,  and  the  external  iliac  artery ;  and  it  is  surrounded  by  the 
peritoneum,  which  accompanies  it  a  short  way  into  the  canal. 

The  ovary,  L,  is  placed  nearly  horizontally,  and  bulges  at  the  posterior 
aspect  of  the  broad  ligament  ;  it  is  connected  to  the  uterus  at  the  inner 
end  by  a  special  fibrous  band,  one  inch  and  a  half  in  length,  the  ligament 
of  the  ovary.  Its  form  is  oval,  and  its  margins  are  turned  forwards  and 
backwards.     Its  size  is  very  variable. 

The  VAGINA  (fig.  175,  ')  is  the  tube  by  which  the  uterus  communicates 
with  the  exterior  of  the  body.  It  is  somewhat  cylindrical  in  sha|Ks 
though  flattened  from  above  down ;  and  its  length  is  about  1\\ii  inches.  As 
it  follows  the  bend  of  the  rectum  it  is  slightly  curved  ;  and  its  axis  corre- 
sponds at  first  with  the  centre  of  the  outlet,  but  higher  up  with  that  of 
the  cavity  of  the  ))elvis. 

Above  the  vagina  are  the  base  of  the  bladder,  and  the  urethra ;  and 
beneath  or  below  it  is  the  rectum.  To  each  side  is  attached  the  recto- 
vesical fascia,  which  sends  a  sheath  along  the  lower  half  of  the  tube. 
The  upper  end  receives  the  neck  of  the  uterus  by  an  aperture  in  the  an- 
terior or  upper  wall ;  and  the  lower  end,  the  narrowest  part  of  the  e^nal, 
is  encircled  by  tiie  spiiincter  vaginse  muscle.  A  large  plexus  of  veins 
surrounds  the  vagina.  In  children,  and  in  the  virgin,  the  external  ai>erture 
is  partly  closed  by  the  hymen. 

The  BLADDER  (fig.  175,  ")  is  placed  at  the  anterior  part  of  the  })elvis, 
above  the  vagina  and  in  contact  with  the  back  of  the  pubes.  Its  |>osition 
and  connections  so  closely  resemble  those  of  the  bladder  in  the  male  body, 
as  to  render  unnecessary  any  further  description  of  them  (p.  50G).  The 
ciiief  differences  in  the  bladder  of  the  two  sexes  are  the  following. 

In  the  female  the  bladder  is  larger  than  in  the  male,  and  its  transverse 
exceeds  its  vertical  measurement.  The  base  is  of  less  extent,  and  is  in 
contact  with  the  vagina  and  the  lower  part  of  the  uterus;  and  it  does  not 
reach  below  the  orifice  of  the  urethra.  On  the  side  of  the  vi^cus  there 
is  not  any  vas  deferens  ;  and  the  prostate  does  not  project  around  the 
neck. 

The  ureter  has  a  longer  course  in  the  female  than  in  the  male  pelvis 
before  it  reaches  the  bladder.  After  crossing  the  internal  iliac  vessels,  it 
passes  by  the  neck  of  the  uterus  ere  it  arrives  at  its  destination. 

The  urethra  {fig.  175,  ®)  is  a  small  narrow  tube  about  one  inch  and  a 
half  long,  which  curves  slightly  below  the  symphysis  pubis,  the  concavity 
l>eing  upwards.  Its  situation  is  above  tiie  vagina,  and  its  external  open- 
ing is  placed  within  the  vulva. 

In  its  course  to  the  surface  it  is  embedded  in  the  tissue  of  the  vaginal- 
wall,  and  perforates  the  triangular  ligament  of  the  perinaeum.  It  is  sur- 
rounded by  tlie  muscular  fibres  of  the  constrictor  and  orbicularis  urethne 
(p.  398)  ;  and  corresponds  with  the  two  hinder  parts  (prostatic  and  mem- 
branous) of  the  mule  uretlira.  A  plexus  of  veins  surrounds  the  urethra 
as  well  as  the  vagina. 
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Section  IV. 

VESSELS  AND   NERVES  OF  THE  PELVIS. 

In  the  pelvis  are  contained  the  internal  iliac  vcsbcIs,  and  their  brunches 
to  the  viscera ;  the  sacral  plexus  and  its  nerves ;  and  the  sympathetic 
nerve.  This  Section  is  to  be  used  by  the  dissectors  of  both  the  male  and 
female  pelvis. 

Directions.  The  internal  iliac  vessels  are  to  be  dissected  on  the  right 
side.  But  the  air  should  be  previously  let  out  of  the  bladder  ;  and  this 
viscus  and  the  rectum,  with  the  uterus  and  the  vagina  in  the  female,  should 
be  drawn  aside  from  their  situation  in  the  centre  of  the  |)elvis. 

Dissection,  The  loose  tissue  and  fat  are  to  Imj  removed  from  the  trunks 
of  the  vessels,  as  well  as  from  the  branches  of  the  artery  that  leave  the 
pelvis,  or  supply  the  viscera ;  and  the  oblitenited  cord  of  the  hyi)ogastric 
artery  is  to  be  traced  on  the  bladder  to  the  umbilicus. 

With  the  vessels  are  offsets  of  the  hy|)Ogastric  plexus  of  nerves,  but 
these  will  probably  not  be  seen  ;  but  in  dissecting  the  vessels  to  the  bladder 
and  rectum,  branches  of  the  sacral  spinal  nerves  will  come  into  view.  Tiie 
veins  may  be  removed  in  a  general  dissection,  to  make  cleiin  the  arteries. 

When  the  vessels  are  pre|»ared  the  bladder  may  be  again  distended,  and 
the  viscera  replaced. 

The  INTERNAL  ILIAC  ARTERY  (fig.  170,  g)  is  One  of  the  trunks  result- 
ing from  the  division  of  the  common  iliac  artery,  and  furnishes  branches 
to  the  viscera  and  wall  of  the  pelvis,  to  the  generative  and  genital  organs, 
and  to  the  limb. 

In  the  adult  the  vessel  is  a  short  trunk  of  large  ca|>acity,  wliicli  meas- 
ures about  an  inch  and  a  half  in  length.  Din^cted  downwards  jis  far  as  the 
sacro-sciatic  notch,  the  artery  terminates  gc*n«Tally  in  two  hirge  pieces, 
from  which  the  several  offsets  are  furnished.  From  the  extn;n)ity  a  partly 
obliterated  vessel  (hy[)Ogastric)  extends  forwar<ls  to  tlie  bladder. 

In  entering  the  indvis  the  artery  lies  in  front  of  the  luinho-sacral  nerve. 
It  is  accompanied  by  the  internal  iliac  vein,  which  is  posterior  to  it,  and 
somewhat  to  the  outer  part  on  the  right  side. 

The  branches  of  the  artery  are  numerous,  and  arise  usually  in  the  fol- 
lowing manner:  From  the  |K)sterior  piece  of  the  trunk  three  arise,  viz., 
the  ilio-lumbar,  lateral  sacral,  and  gluteal.  And  from  the  anterior  |)ortion 
come  the  vesical  (uppT  and  lower),  ha'morrhoidal,  obturator,  sciatic,  and 
pudic:  in  the  female  there  are  in  addition  the  uterine  and  vaginal 
branches. 

Artery  in  the  fcetns.  In  the  f<etus  the  hypof/asfric  artery  takes  the 
place  of  the  internal  iliac,  and  leaves  the  abdomen  by  the  umbilicus.  At 
that  time  it  is  larger  than  the  external  iliac  artery  ;  and,  entering  but 
slightly  into  the  cavity  of  the  pelvis,  it  is  directed  forwards  to  the  back  of 
the  bladder,  and  along  the  side  of  that  viscus  to  the  a]H!X. 

Beyond  the  bladder  the  artery  ascends  along  the  |M)sterior  aspect  of  the 
abdominal  wall  with  the  urachus,  converging  to  its  fellow.  Finally  at 
the  umbilicus  the  vessels  of  opposite  si<les  come  in  conttict  with  the  um- 
bilical vein,  and  passing  from  the  abdomen  through  the  aperture  at  that 
spot,  enter  into  the  placental  cord,  and  receive  the  name  umhilicaL 

In  the  fictus,  branches  similar  to  those  in  the  a<lult  are  furnished  by  the 
artery,  though  their  relative  size  at  the  two  periods  is  very  ditferent. 
33 
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Change  lo  adult  *laU.  TA'hen  uterine  life  has  ceuEeit   ihe  lij'pogtui  

Hrtety  diminisheg  in  consequence  of  the  arrest  of  the  curnnii  mI'  bliMd 
through  it,  and  finally  beeomes  obliterated,  more  or  less  mmpk-iclr, 
far  back  as  an  inch  and  a  half  of  its  eommcDcement.     The  jiart  lA  the 
trnnk  which  is  unoVI iterated  becomes  the  internal  iliac;  anil  common^ 
portion  of  the  vessel  remains  jiervious  oa  tiu*  as  the  ofiper  [ian  of  tbe  ' '  ' 
der,  and  gives  origin  to  the  vesical 


PfCKlviritiu.  The  length  of  the  internal  iliac 
OiTtK  liiotieB,  its  ditrpnie  roeasurenients  ;  linl 
of  Iwditw  (Qusin)  it  tiiiiged  from  nn  inch  to  an  inc-li  and  »  liali. 

SUf.  When  the  Ti'inorBl  trunk  is  di'iiced  rrom  ilin  inltirnal  illne,  Mud  la  plk<i.-4 
Bt  Lbe  back  of  tli«  thigh,  the  parent  Ttmsel  ii  l&rger  than  the  external  Ulac. 
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e  branches  arising  from  ihe  posterior  portion  of  the  ii 
rst  examined. 
The  iiio-liimbar  branch  (^Rg.  17S.  A)  passes  outwards  benentti  th«  p 
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muscle  and  the  obturator  nerve,  but  in  front  of  the  lumbo-sacral  nerve, 
and  divides  into  an  ascending  and  a  transverse  branch  in  the  iliac  fossa  : — 

The  ascending  or  lumbar  branch,  which  is  beneath  the  psoas,  supplies 
that  muscle  and  the  quadratus  lumbornm,  and  anastomoses  with  the  hint 
lumbar  artery :  it  sends  a  small  spinal  branch  through  the  foramen  be- 
tween the  sacrum  and  the  last  lumbar  vertebra. 

The  transverse  or  iliac  offset  divides  into  branches  that  ramify  in  the 
iliacus  muscle,  some  running  over  and  some  beneath  it.  At  the  iliac  crest 
these  branches  anastomose  with  the  lumbar  and  circumflex  iliac  arteries ; 
and  some  deep  twigs  communicate  with  the  obturator  artery,  and  enter 
the  innominate  bone. 

The  lateral  sacral  arteries  (fig.  176,  t)  are  two  in  number,  superior 
and  inferior,  but  the  upper  is  the  larger  ;  they  correspond  in  situation  with 
the  lumbar  arteries,  and  form  a  chain  of  anflstomoses  by  the  side  of  the 
apertures  in  the  sacrum.  These  arteries  supply  the  pyriformis  and  coccy- 
geus  muscles,  and  anastomose  with  each  other,  as  well  as  with  the  middle 
sacral.     A  small  spinal  branch  enters  each  ap(;rture  in  the  sacrum. 

The  gluteal  artery  (fig.  176,  m)  is  a  short  thick  trunk,  which  appears 
to  be  the  continuation  of  the  posterior  division  of  the  internal  iliac.  Its 
destination  is  to  the  gluteal  muscles  on  the  dorsum  of  the  hip  bone ;  and 
it  is  transmitted  from  the  pelvis  above  the  pyriformis  muscle,  with  its 
accompanying  vein,  and  the  superior  gluteal  nerve.  In  the  pelvis  the 
artery  gives  email  branches  to  the  contiguous  muscles,  viz.,  iliacus,  pyri- 
formis, and  obturator,  and  a  nutritious  artery  to  the  hip  bone. 

B.  The  branches  of  the  anterior  portion  of  the  internal  iliac  artery  are 
the  following : — 

The  vesical  arteries^  superior  and  inferior,  are  distributed  to  the  upper 
and  lower  parts  of  the  bladder. 

The  upper ^  three  or  four  in  number,  arise  at  intervals  from  the  partly 
obliterated  hy|)Ogastric  trunk;  the  lowest  of  tlic'se  is  sometimes  called 
middle  vesical  branch.  Offsets  are  furnished  from  those  branches  to  all 
the  body  and  upper  part  of  the  bladder. 

The  lower  artery  arises  from  the  internal  iliac  in  common  with  a 
branch  to  the  rectum,  or  with  one  to  the  vagina  in  the  female.  It  is  dis- 
tributed to  the  base  of  the  bladder,  the  vesiculnp  seminales,  and  tlie  pros- 
tate.  A  small  offset  from  this  artery  or  from  the  upper  vesical  is  furnislHMl 
to  the  va*9  deferens. 

The  branch  to  the  rectum  (middle  hiemorrhoidal)  is  commonly  supplied 
by  the  inferior  vesical.  It  is  spent  on  the  anterior  and  lower  part  of  the 
rectum,  and  on  the  vagina  in  the  female,  and  anastomoses  with  the  hacnior- 
rhoidal  arteries. 

The  obturator  artery  (fi^,.  176,1*).  Tlie  branch  is  directed  forwards 
below  the  brim  of  the  |)elvis  to  the  aperture  in  the  upper  part  of  the  thy- 
roid foramen ;  passing  through  that  0|>ening  it  ends  in  two  branches, 
which  ramify  on  the  membrane  closing  th(*  thyroid  foramen,  and  lie  be- 
neath the  muscle  in  that  situation.  In  the  (>elvis  the  artery  has  its  com- 
panion nerve  above,  and  vein  below  it ;  and  it  gives  origin  to  the  following 
small  branches. 

Jliac  branch :  this  small  offset  enters  the  iliac  fossa  to  8upf)ly  the  himv. 
and  the  iliacus  muscle;  it  anastomoses  with  the  ilio-lumhar  artery. 

The  pubic  branch  (fig.  141,  /')  ascends  on  the  |K»sterior  aspcHrt  of  the 
pubes,  and  communicates  with  the  corres|)onding  branch  of  tlic  opposite 
side,  and  with  an  offset  from  the  epigastric  arter}\ 
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Sometimes  the  obturator  may  take  origin  from  the  external  iliac  artery. 

The  sciatic  artery  (fig.  176,  n)  is  the  next  largest  branch  to  the  gluteal, 
and  is  continued  over  the  pyritormis  muscle  and  the  sacral  plexus  to  the 
lower  part  of  the  sacro-sciatic  notch,  where  it  issues  between  the  pyriformiH 
and  the  coccygeus.  External  to  the  pelvis  it  divides  into  branches  beneath 
the  gluteus  maximus,  and  is  distributed  to  the  buttock :  in  the  pelvis  it 
supplies  the  pyriformis  and  coccygeus  muscles. 

The  pudic  artery  (tig.  176,  o)  supplies  the  perinajum  and  the  genital 
organs,  and  Ims  nearly  the  same  connections  in  the  pelvis  as  the  sciatic, 
from  which  it  often  springs.  It  accompanies  tlie  sciatic,  though  external 
to  it,  and  leaves  the  pelvis  between  the  pyriformis  and  coccygeus.  At  the 
back  of  the  pelvis  it  winds  over  the  ischial  spine  of  the  hip  bone,  and 
enters  the  perinajal  space  (p.  390).  The  artery  gives  some  unimportant 
offsets  in  the  pelvis,  and  frequently  the  middle  ho^morrhoidal  branch  arises 
from  it. 

Accessory  pudic  (Quain).  The  pudic  artery  is  sometimes  smaller  than 
usual,  and  fails  to  supply  some  of  its  ordinary  perinseal  branches,  e8|)ecially 
the  terminal  for  the  penis.  In  those  cases  the  deficient  branches  are  de- 
rived from  an  accessory  artery,  which  takes  origin  from  the  internal  iliac 
(mostly  from  the  trunk  of  the  pudic),  and  courses  forwards  on  the  side  of 
the  bladder  and  the  prostate  gland,  to  perforate  the  triangular  perina^l 
ligament.  It  furnishes  branches  to  the  penis  to  supply  the  place  of  those 
that  are  wanting. 

c.  The  branches  of  the  internal  iliac  artery  which  are  peculiar  to  the 
female  are  two,  the  uterine  and  vaginal. 

The  uterine  artery  (fig.  17o,  d)  passes  inwards  between  the  layers  of 
the  broad  ligament  to  the  neck  of  the  uterus,  where  the  vessel  changes  its 
direction,  and  ascends  to  the  fundus.  Numerous  branches  enter  the  sub- 
stance of  the  uterus,  and,  ramifying  in  it,  are  remarkable  for  their  tortuous 
condition. 

At  the  neck  of  the.  uterus  some  small  twigs  are  supplied  to  the  vagina 
and  the  bladder ;  and  opposite  the  ovary  a  branch  bends  outwards  to  anas- 
tomose with  the  ovarian  artery  (spermatic)  of  the  aorta. 

The  imginal  artery  {^g,  1 75,  e)  seldom  arises  separately  from  the  inter- 
nal iliac.  Combined  with  the  preceding,  or  with  the  branch  to  the  rectum, 
this  artery  extends  along  the  vagina,  and  ramifies  in  its  wall  as  low  as  the 
outer  orifice. 

Other  arteHes  in  the  pelvis.  The  remaining  arteries  in  the  pelvis,  which 
are  not  derived  from  the  internal  iliac,  are  the  ovarian,  superior  hsemor- 
rhoidal,  and  middle  sacral. 

The  ovarian  artery  (p.  490),  after  passing  the  brim  of  the  pelvis,  be- 
comes tortuous,  and  enters  the  broad  ligament  to  be  distributed  to  the 
ovary  :  it  supplies  an  offset  to  the  Fallopian  tube,  and  another  to  the  round 
ligament ;  and  a  large  branch  anastomoses  internally  with  the  uterine 
artery. 

The  superior  hemorrhoidal  artery,  the  continuation  behind  the  rectum 
of  the  inferior  mesenteric  (p.  441),  divides  into  two  branches  near  the 
middle  of  the  sacrum.  From  the  point  of  division  the  branches  are  con- 
tinued along  the  rectum,  one  on  each  side,  and  each  ends  finally  in  abou 
three  branches,  which  pierce  the  layer  of  the  gut  three  inches  from  th4 
anus ;  they  terminate  opposite  the  inner  sphincter  in  anastomotic  looj 
beneath  the  mucous  membrane,  and  anastomose  with  the  middle  and  i 
ferior  ha^morrhoidal  arteries. 
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The  middle  sacral  artery  of  the  aortu  (p.  489),  (fig.  170,  /;)  descends 
alono:  the  middle  of  the  bust  lumbar  vertebra,  the  sacrum,  and  the  coccvx. 
The  artery  gives  small  branches  laterally,  opposite  each  piece  of  the 
sacrum,  to  anastomose  with  the  lateral  sacral  arteries,  and  to  supply  the 
nerves,  and  the  bones  with  the  |)erio8teum.  Sometimes  a  small  bninch  is 
furnished  by  it  to  the  lower  end  of  the  rectum,  to  take  the  place  of  the 
middle  hiemorrhoidal  anerv. 

The  INTERNAL  ILIAC  VEIN  receives  the  blood  from  the  wall  of  the  pel- 
vis, and  the  |>elvic  visceni,  by  branches  corresponding  for  the  most  part 
with  those  of  the  arteries.  The  vein  is  a  short  thick  trunk,  which  is 
situate  at  first  on  the  inner  side  of  the  internal  iliac  artery;  but  lis  it 
ascends  to  join  the  external  iliac,  it  pisses  behind,  and  to  the  outer  as[K'ct 
of  its  companion  artery  on  the  right  side 

Branches,  Most  of  the  branches  entering  the  trunk  of  the  internal 
iliac  vein,  have  the  Mime  anatomy  as  the  arteries ;  but  the  following  vis- 
ceral branches — the  pudic  and  dorstil  of  the  j)enis,  the  vesical  and  hiemor- 
rhoidal,  the  uterine  and  vaginal,  have  some  peculiarities. 

The  pudic  i^ein  receives  roots  corn*s|K)nding  with  the  branches  of  the 
pudic  artery  in  the  i)erina»um,  but  not  those  c()rresj)onding  with  the  offsets 
of  the  arter}'  on  the  dorsum  of  the  |>enis. 

The  dorsal  rein  of  the  |)enis  n^ceives  veins  from  the  corpora  cavernosa 
and  cor[)US  s|)ongiosum  of  the  {H^nis,  and  piercing  the  triangular  ligam<'nt 
of  the  urethra,  divider  into  two,  a  right  and  a  left  branch,  which  enter  a 
plexus  around  the  prostate. 

The  superior  hemorrhoidal  rein  commences  in  a  large  plexus  (ha»mor- 
rhoidal)  around  the  lower  end  of  the  rectum  beneath  the  mucous  mem- 
brane (p.  r>33). 

The  resical  reins  l)egin  in  a  plexus  about  tin*  Iowct  part  of  the  bladder, 
and  anstomose  with  the  prostatic  and  hsemorrhoidal  v(>ins. 

The  uterine  reins  an'  numerous,  and  form  a  plexus  in  and  by  the  side 
of  the  uU^rus :  this  plexus  inosculates  above  with  the  ovarian  plexus,  and 
below  with  one  on  the  vagina. 

The  raginal  reins  surn)und  tln^ir  tube  with  a  large  vascular  plexus. 

Parietal  reins  of  the  pelris,  Thr(»e  veins  of  the  wall  of  the  |M'lvis,  viz., 
ilio-lumbar,  lateral  sacral,  and  middle  sacral,  o{K;n  into  the  common  iliac 
vein. 

Dissection  (fig.  177).  To  dissect  the  nerves  of  the  pelvis,  on  the  right 
side,  it  will  be  nec(»ssary  to  detach  the  triangular  ligament  with  the 
urethra  from  the  arch  of  the  pubes  ;  ami  to  cut  through,  on  the  right  side, 
the  recto-vesical  fascia  and  the  levator  ani,  together  with  the  visceral  arte- 
ries, in  order  that  the  viscera  may  be  drawn  somewhat  from  the  side  of 
the  pelvis.     If  the  bladder  is  distended  let  the  air  eseajw!  from  it. 

By  means  of  the  foregoing  dissection  tlu*  sacral  nerves  nuiy  be  found  as 
they  issue  from  the  siMrnil  fonimina.  The  dissector  should  follow  the  first 
four  into  the  sacral  plexus,  and  some  branches  from  the  fourth  to  the  vis- 
cera. The  last  sai^ral  and  the  coccygeal  nerve  are  of  small  size,  and  will 
be  det€*cted  coming  through  the  c(M*cygeus  muscle,  close*  to  the  coccyx  ; 
these  are  to  be  dissected  with  care ;  and  the  student  will  succ«»ed  best  by 
tracing  the  connecting  filaments  which  pass  from  one  to  another,  beginning 
above  with  the  offset  from  the  fourth  nerve. 

Opposite  the  lower  |>art  of  the  rectum,  bhuhler,  and  vagina  is  a  large 
plexus  of  the  sympathetic  (jwdvic  plexus),  which  sends  branches  to  the 
viscera  along  the  arteries.     This  plexus  is  generally  destroyed  in  the  pre- 
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vious  dissections ;  but  if  any  of  it  remains  the  student  may  trace  the 
offsets  distributed  from  it,  and  its  communicating  branches  with  the  spinal 
nerves. 

Sacral  Spinal  Nerves  (fig.  177).  The  anterior  primary  branches 
of  the  sacral  nerves  are  five  in  number,  and  decrease  suddenly  in  size 
from  above  downwards.  Issuing  by  the  apertures  in  the  front  of  the 
sacrum  (the  fifth  nerve  excepted)  they  receive  short  filaments  of  commu- 
nication from  the  gangliated  cord  of  the  sympathetic.  The  first  three 
nerves  and  part  of  the  iburth  enter  the  sacral  plexus,  but  the  fifth  ends  on 
the  back  of  the  coccyx. 

The  coccygeal  nerve,  and  the  peculiarities  of  the  fourth  and  fifth  sacral, 
will  be  noticed  before  the  plexus  is  described. 

The  fourth  nerve  (4  S)  divides  into  two  parts : — one  communicates 
with  the  sacral  plexus ;  the  other  joins  the  fifth  nerve  and  distributes  the 
following  branches  to  the  viscera  and  the  surrounding  muscles : — 

The  visceral  branches  (3)  supply  the  bladder  and  the  vagina,  and  com- 
municate with  the  sympathetic  nerve  to  form  the  pelvic  plexus.  SoQ>e- 
times  these  branches  come  from  the  third  sacral  nerve. 

The  muscular  branches  are  three  in  number.  One  (2)  rather  long 
branch  enters  the  levator  ani  on  the  visceral  aspect ;  another  (4)  supplies 
the  coccygeus ;  and  the  third  (5)  reaches  the  perinfeum  by  piercing  the 
levator  ani  muscle  (p.  391). 

The  Jifth  nerve  (^  S)  comes  forwards  between  the  sacrum  and  coccyx, 
and  receives  the  communicating  branch  from  the  fourth  nerve ;  it  is  then 
directed  downwards  in  front  oiF  the  coccygeu«,  where  it  is  joined  by  the 
coccygeal  nerve,  and  perforates  that  muscle,  the  sacro-sciatic  ligament, 
and  the  gluteus  maxim  us,  to  end  on  the  posterior  surface  of  the  coccyx. 

The  coccygeal  nerve  (1  c)  after  issuing  by  the  lower  aperture  of  the 
spinal  canal,  appears  through  the  coccygeus  muscle,  and  joins  the  fifth 
sacral  nerve  as  above  stated. 

Sacral  Plexus  (fig.  177).  This  plexus  is  formed  by  the  lumbo-sacral 
cord,  the  first  three  sacral  nerves,  and  part  of  the  fourth  sacral.  It  is 
situate  on  the  pyriformis  muscle,  beneath  the  sciatic  and  pudic  branches 
of  tiie  internal  iliac  artery;  and  the  nerves  entering  it  converge  towards 
the  large  sacro-sciatic  notch,  to  unite  in  a  flat  band.  From  that  spot  the 
plexus  becomes  gradually  smaller  towards  the  outer  end ;  and,  leaving  the 
pelvis  below  the  pyriformis,  terminates  in  branches  for  the  limb  at  the 
lower  border  of  that  muscle. 

Branches.  Most  of  the  branches  arise  outside  the  pelvis,  and  are  dis- 
tributed to  the  back  of  the  lower  limb ;  for,  only  two  internal  pelvic 
muscles  (pyriformis  and  obturator  internus)  receive  nerves  from  it. 

The  nerve  of  the  obturator  internus  springs  from  the  part  of  the  plexus 
formed  by  the  union  of  the  lumbo-sacml  with  the  first  sacral  nerve ;  it 
leaves  the  pelvis  with  the  pudic  artery,  and  winding  over  the  ischial  spine 
of  the  hip  bone  and  through  the  small  sacro-sciatic  notch,  enters  the 
muscle  on  the  perinaial  surface. 

The  nerves  of  the  pyriformis  are  commonly  two  in  number,  and  arise 
from  separate  parts  of  the  plexus  :  they  enter  the  muscle  at  its  visceral 
aspect. 

The  pudic  nerve^  like  the  artery  of  the  same  name,  supplies  the  parts  in 
the  perinseum,  and  the  genital  organs.  The  nerve  arises  in  the  lower  part 
of  the  plexus,  and  courses  over  the  small  sacro-sciatic  ligament,  to  accom- 
pany its  artery  through  the  small  sacro-sciatic  notch. 
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The  remaining  branches  of  the  plexus,  viz.,  the  small  and  gmat  sciatic 
nerves,  and  muscutitr  uffseta  to  the  gluteus,  gemelli,  and  (luadratus  femoris, 
are  described  with  th«  lower  limb.     (Dissection  of  the  Buttock.) 

DitMtetion.  The  gangliated  cord  of  the  sympathetic  that  lies  in  front 
of  the  sacrum  may  be  examined  now  i  its  several  ganglia  (three  or  four), 
and  their  branches,  will  come  into  view  on  the  removal  of  the  areolar 

Pig.  177. 


Stmpathetic  Nervb.     In  the  [(ulvis  the  symjialhetic  ni 
a  gungliated  cord,  and  of  a  plexus  on  (;ncli  side. 

The  Ganrliated  Corh  (llg.  177)  lies  on  the  front  of  the  sacrum  und 
itemal  to  the  series  of  K))ertiires  in  that  bone.  Interiorly  ii  converges  to 
its  fellow,  and  is  united  with  it  by  a  loo)i  in  front  of  the  coccyx,  on  which 
is  situate  a  single  median  ganglion  {fftni/.  iinpar).  Kticli  cord  is  marked 
by  ganglia  at  intervals,  the  numlter  varying  from  ihrec,  to  five  :  from  ihem 
branches  of  communication  pass  outwards  to  the  spinal  nerves,  and  some 
filaments  are  directed  inwards  in  front  of  the  sacrum. 

The  contueling  brtnichei  are  two  to  each  ganglion,  gray  and  white,  and 
are  very  short :  the  gray  cord  unites  Ihe  ganglion  with  the  spinal  nerve, 
but  the  white  one  is  continued  over  the  ganglion  to  the  visceral  plexus 
(Seek). 

The  inttTHtU  branches  are  small,  Bn<]  communicate  around  the  middle 
sacral  artery  with  the  branches  of  the  op)>osile  sidi-.  From  the  lirst,  or 
first  two  ganglia,  some  filaments  are  furnished  to  the  hypogastric  pk'xus  ; 
and  from  the  terminal  connecting  branches,  and  from  the  ganglion  in  front 
of  the  coccyx,  offsets  descend  over  Iliat  bone. 

The  PELVIC  PLEXUSES  (lateral  inferior  liyj agastric)  art-  two  in  number, 
right  and  letl,  and  are  continuous  with  Ihe  lateral   prolongations  of  the 


/ 
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hypogastric  plexus  (p.  444).  Each  is  situate  by  the  side  of  the  bladder 
and  rectum  in  the  male,  and  by  the  side  of  the  uterus  and  vagina  in  the 
female,  and  is  united  with  offsets  of  the  third  and  fourth  sacral  nerves. 
Numerous  ganglia  are  found  in  the  plexus,  especially  at  the  points  of  union 
of  the  spinal  and  sympathetic  nerves. 

Offsets.  From  each  plexus  offsets  are  furnished  along  the  branches  of 
the  internal  iliac  artery  to  the  viscera  of  the  pelvis,  and  the  genital  organs  ; 
these  form  secondary  plexuses,  and  have  the  same  name  as  the  vessels  on 
which  they  are  placed. 

The  inferior  hceynorrhoidal  plexus  is  an  offset  from  the  back  of  the 
plexus  to  the  rectum,  and  joins  the  sympathetic  on  the  superior  ha;mor- 
rhoidal  artery. 

Tiie  vesical  plexus  contains  large  offsets,  with  many  white  fibred  or 
spinal  nerves,  and  passes  forwards  to  the  side  and  lower  part  of  the  bladder. 
It  gives  one  plexus  to  the  vesicula  seminalis,  and  another  to  the  vas 
deferens. 

The  prostatic  plexus  leaves  the  lower  part  of  the  pelvic  plexus,  and  is 
distributed  to  the  substance  of  the  prostate.  At  the  front  of  the  prostate 
an  offset  (cavernous)  is  continued  onwards  to  the  dorsum  of  the  penis,  to 
supply  the  cavernous  structure.  On  the  penis  the  cavernous  nerves  join 
the  pudic  nerve. 

In  the  female  there  are  the  following  additional  plexuses  for  the  supply 
of  the  viscera  peculiar  to  that  sex : — 

Ot^arian  plexus.  The  chief  nerves  to  the  ovary  are  derived  from  the 
renal  and  aortic  plexuses,  and  accompany  the  artery  of  that  body  ;  but  the 
uterine  nerves  supply  some  filaments  to  it. 

Vaginal  plexus.  The  nerves  of  the  vagina  are  large,  and  are  not  plexi- 
form,  but  consist  in  gi*eater  part  of  spinal  nerve  fibres ;  they  end  in  the 
lower  part  of  the  tube. 

Tlie  uterine  nerves  are  furnished  to  the  uterus  without  direct  admixture 
with  the  spinal  nerves  :  they  ascend  along  the  side  of  the  uterus,  and  are, 
for  the  most  part,  long  slender  filaments  without  ganglia  or  communica- 
tions.    The  Fallopian  tube  receives  its  branches  from  the  uterine  nerves. 

Some  few  nerves  surrounding  the  arteries  of  the  uterus  are  plexiform 
and  ganglionic. 

The  lymphatic  glands  of  the  pelvis  form  one  chain  in  front  of  the 
sacrum,  and  another  along  the  internal  iliac  artery:  their  efferent  ducta 
join  the  lumbar  glands.  Into  these  glands  the  deep  lymphatics  of  the 
penis,  those  of  the  genital  organs  in  the  female,  and  the  lymphatics  of  the 
viscera  and  wall  of  the  pelvis  are  collected. 


Section  V. 

ANATOMY  OF  THE  VISCERA  OF  THE  MALE  PELVIS. 

Directions.  The  bladder  and  the  parts  at  its  base,  viz.,  the  vesiculse 
seminales,  and  the  prostate  gland,  are  to  be  taken  first  for  examination. 

Dissection.  To  studv  the  form  and  structure  of  the  viscera,  it  will  be 
necessary  to  remove  them  from  the  pelvis.  For  this  purpose  the  student 
should  carry  the  scal})el  around  the  pelvic  outlet,  close  to  the  osseous 
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boundary,  so  as  to  detaeh  the  crus  of  the  penis  from  the  bono,  and  the 
end  of  the  rectum  from  the  jmrts  around.  When  the  viscera  are  removed, 
the  rectum  is  to  be  separated  from  tlie  other  organs ;  but  the  bUidder,  the 
penis,  and  the  urethra  are  to  remain  united. 

After  the  bladder  has  been  distended  with  air,  the  areolar  tissue  is  to 
be  removed  from  the  muscular  fibres.  The  prostate  gland  and  the  vesiculse 
seminales  are  to  be  then  cleaned ;  and  the  duct  of  the  latter,  with  the  vas 
deferens,  is  to  be  followed  to  the  gland. 

If  any  of  the  integument  has  been  left  on  the  penis  and  the  urethra  it  is 
to  be  taken  away. 

THE  PROSTATE  GLAND  AND  SEMINAL  VESICLES. 

Prostate  qland  (fig.  178).  This  is  a  firm  muscular  l)ody,  with  glands 
in  it  secreting  a  s^ifH^ial  fluid,  which  surrounds  the  neck  of  the  bladder 
and  the  beginning  of  the  un^thra.  Its  connections  with  parts  around 
have  been  enumerated  (p.  507). 

The  prostate  is  conical  in  form  like  a  chestnut,  with  the  base  or  larger 
end  directed  backwards.  Its  dimensi<ms  in  different  directions  are  the 
following : — Transversely  at  the  base  it  me^isures  alK)ut  an  inch  and  a  half; 
from  apex  to  base  an  inch  and  a  quarter;  and  in  depth  alK)ut  three^uarter^^ 
of  an  inch  or  an  inch:  so  that  an  incision  directed  obliquely  outwards  and 
backwards  laterally,  from  the  apex  to  the  bas(;,  will  \>e  the  longest  that 
can  be  practised  in  the  half  of  tliis  body.  Its  weight  is  about  an  ounce, 
but  in  this  res[)ect  it  varies  greatly. 

The  upper  surface  of  the  prostate  is  narrow  and  rounded.  The  under 
surface,  which  is  larger  and  flatter,  is  marked  by  a  median  hollow  which 
indicates  the  division  into  lateral  lobes. 

The  j)osterior  part,  or  the  bjiso,  is  thick,  and  in  its  centre  is  a  notch 
which  receives  the  common  seminal  ducts.  The  forepart  or  apex  is 
pierced  by  the  urethra. 

Three  lobes  are  descrilwd  in  the  prostate,  viz.,  a  mi<l<lle  and  two  latf»ral, 
though  there  is  no  fissure  in  the  firm  nuv-^s.  Tlie  lateral  parts  or  h)l)es 
(fig.  178,  h,  c)  are  similar  on  both  side^,  and  are  s(»panUed  only  by  the 
hollow  on  the  under  surface ;  they  form  the  chief  part  of  the  prostate, 
and  are  [)rolonged  back,  on  each  sid<',  beyond  the  notch  in  the  base.  Tlie 
middle  lobe  (d)  will  l)e  brought  into  view  by  detaching  the  vesicuhe  semi- 
nales and  the  vasa  deferentia  from  the  bladiler;  it  is  the  piece  of  the  <;]and 
between  the  neck  of  the  bladder  and  the  seminal  ducts,  which  ext<Mi<ls 
across  between  the  lateral  lobes.  Oftentimes  thtj  mid<lle  lobe  is  enhirged 
in  old  people,  and  projects  upwards  into  the  bladder,  so  as  to  interfere 
with  the  flow  of  the  urine  from  that  viscus,  or  the;  pjissage  of  a  catheter 
into  it. 

The  urethra  and  the  two  common  seminal  ducts  are  contained  in  the 
substance  of  the  prostate  (fig.  180).  Tlie  former  is  transmitted  through 
the  gland  from  base  to  apex ;  and  the  latter  perforate  it  oblicjuely  to  ter- 
minate in  the  urethral  canal. 

Structure,  On  a  section  the  gland  appears  reddish  fjray  in  color,  is 
very  firm  to  the  feel,  and  is  sc'arcely  hicenihle.  It  is  mad(^  up  of  a  mass 
of  unstriated  muscular  and  fibrous  tissues,  with  interspersed  glandular 
structure;  and  the  whole  is  envelojied  by  a  fibrous  coat. 

Fibrous  covering.  This  forms  a  thin  investment  for  the  gland,  and 
sends  offsets  into  the  interior.     It  is  quite  distinct  from  the  denser  sheath 
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derived  from  tjje  pelvic  fascia,  and  is  separated  from  that  sheath  by  a 
plexus  of  veins. 

Muscular  tissue.  The  firm  part  of  the  gland  consists  of  involuntarj 
muscular  fibres,  intermixed  with  elastic  and  fibrous  tissues.  The  muscular 
fibres  are  arranged  circularly  around  the  tube  of  the  urethra :  they  are 
continuous  behind  with  the  annular  fibres  of  the  bladder,  and  in  front 
with  a  thin  layer  of  circular  fibres  around  the  membranous  part  of  the 
urethra. 

At  the  lower  and  outer  parts  the  texture  is  looser  and  more  spongy, 
especially  where  the  glands  are  situate,  and  the  larger  vessels  enter  (Roy. 
Med.  Chir.  Trans.,  1856).  This  arrangement  will  be  better  seen  when 
the  urethra  has  been  opened. 

Glandular  structure.  Small  branched  glands  project  from  the  tube  of 
the  urethra  amongst  the  muscular  fibres ;  they  form  but  a  small  part  of 
the  prostate,  and  are  most  numerous  in  the  middle  lobe.  The  final  radicles 
of  the  ducts  are  surrounded  by  small  sessile  vesicles :  on  the  exterior  of 
the  vesicles  and  ducts  the  bloodvessels  ramify.  Lining  the  interior  of  the 
tubes  is  an  epithelium  of  the  columnar  kind.  The  ducts  of  the  glands 
vary  in  number  from  twelve  to  twenty,  and  open  into  the  prostatic  part  of 
the  urethra  (p.  527). 

Bloodvessels.  The  arteries  are  rather  small,  and  are  furnished  bj  the 
inferior  vesical  and  middle  haemorrhoidal  (p.  ol«*)).  The  vein9  form  a 
plexus  around  the  gland,  which  communicates  in  front  with  the  dorsal 
vein  of  the  penis,  and  behind  with  the  venous  plexus  at  the  base  of  the 
bladder.  In  old  men  this  vascular  intercommunication  gives  rise  to  con- 
siderable hemorrhage  in  the  operation  of  lithotomy. 

The  nerves  are  supplied  by  the  hypogastric  plexus.  The  lymphcUics 
of  this  body  and  of  the  vesiculas  seminales  are  received  into  the  glands 
placed  along  the  internal  iliac  artery. 

YESicuLi£  Seminales  (fig.  178,  e).  These  vesicles  are  two  membra- 
nous sacs,  which  secrete  a  fluid  to  mix  with  the  semen.  They  are  placed 
on  the  under  part  of  the  bladder  behind  the  prostate,  and  diverge  from 
one  another  80  as  to  limit  laterally  a  triangular  space  in  that  situation  : 
their  tbrm  and  connections  have  been  already  described  (p.  507).  TlK)ugh 
sacculated  and  bulged  behind,  the  vesicula  becomes  straight  and  narrowed 
in  front  (duct  d)  ;  and  at  the  base  of  the  prostate  it  blends  with  the  vas 
deferens  to  form  the  common  seminal  or  ejaculatory  duct  {g). 

The  vesicula  seminalis  consists,  like  the  epididymis,  of  a  tube  bent  into 
a  zigzag  form,  so  as  to  produce  lateral  sacs  or  pouches,  whose  bends  are 
bound  together  by  fibrous  tissue ;  this  cell  structure  will  be  shown  by 
means  of  a  cut  into  it.  When  the  bends  of  the  vesicle  are  undone,  its 
formative  tube,  which  is  about  the  size  of  a  quill,  measures  from  four  to 
six  inches,  and  ends  posteriorly  in  a  closed  extremity :  connected  with  the 
tube  at  intervals,  are  lateral  csecal  appendages  (fig.  178). 

Structure,  The  wall  of  the  seminal  vesicle  has  the  same  number  of 
layers  as  the  vas  deferens  (p.  483)  ;  but  the  muscular  coat  is  thinner. 

Witliin  the  casing  of  the  recto-vesic^l  fascia,  the  vesiculse  and  vasa 
deferentia  are  covered  by  a  layer  of  tnins verse  and  longitudinal  plain 
muscular  fibres.  The  transverse  are  the  more  superficial  (the  base  of  the 
bladder  being  upwards),  are  strongest  near  the  prostate,  and  act  most  on 
the  vasa  deferentia.  The  longitudinal  fibres,  placed  chiefly  on  the  sides  of 
the  vesiculaE^,  are  continued  forwards  with  the  common  seminal  ducts  to 
the  urethra.     (Med.  Chir.  Trans.  1856.) 
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The  mueou*  membrane  is  thrown  into  ridgee  by  the  bending  of  the  tube, 
and  presents  an  arcohir  or  lioneycoinb  appearance;  it  is  provided  with 
tubular  glaude,  as  in  the  vas  deferens,  and  is  covered  by  a  tlattened  epi- 
tlielium. 

£nd  of  vat  defereru  (tig.  178).  Opposite  the  vtsJcuIa  tlie  van  defen-na 
is  increased  in  capacity,  and  is  rather  racculated  like  the  contiguous  vesi- 
cle :  but  belbre  it  Joins  the  tube  of  that  body  to  form  the  common  seminal 
duct,  it  diminishes  in  size,  and  beoomes  straight.  In  the  mucous  lining 
are  numerous  tubular  glands  like  those  of  the  intestine  (Hvnie)  ;  and  the 
epithelium  is  columnar  aa  in  the  rest  of  the  tube. 


d.  Ulddla  lotia. 

t.  Volcnlii  •wlBulla,  lb*  right  oi 


(Slighilr  aJ 


Cdtnmon  teminal  ducU  (fig.  180,/).  These  lubes  (right  and  left)  are 
formed  by  the  junction  of  the  narrowed  |>art  or  duct  of  the  vesicula  semi- 
nails  with  the  vas  deferens  of  the  same  side.  They  begin  opposite  th» 
base  of  the  prostate,  and  are  directed  upwards  and  forwards  through  an 
aperture  in  the  circular  prostatic  Hbrea,  and  along  the  aidt's  of  a  hollow 
(vesicula  prostatiea),  to  ofien  into  the  urethral  tube.  Tlieir  length  is 
rather  less  ihau  an  ini-.h,  and  their  course  is  convergent  tii  tlieir  termina- 
tion elosG  to  each  other  in  the  Hoor  of  the  urethra  (p.  h'il). 

Slniclure  The  wall  of  tlio  common  duet  is  thinner  thnn  thai  of  the 
vesicula  seminalis ;  but  it  possesses  similar  coats.  It  is  surrounded  by 
longitudinal  involuntary  muscular  fibres,  which  blend  in  the  un-thra  with 
the  submucous  stratum.  It  possesses  the  same  glands  and  epithelium  as 
the  dilated  port  of  tlic  vas  deferens ;  but  at  the  eml  of  the  tube  the 
mucous  membrane  wants  glands  and  is  smooth  (llenle). 
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the  bladder ;  but  around  the  cervix  they  are  collected  into  a  thick  bundle, 
the  sphincter  vesicce^  and  are  continuous  before  with  the  fibres  of  the  pros- 
tate. When  the  fibres  are  hypertrophied,  they  project  into  the  interior  of 
the  organ,  forming  the  fasciculated  bladder;  and  in  some  bodies  the  mucous 
coat  may  be  forced  outwards  here  and  there  between  them,  in  the  form  of 
sacs,  producing  the  sacculated  bladder. 

The  submucous  stratum  (fig.  179,')  forms  a  continuous  layer  over  the 
lower  half  of  the  bladder,  but  its  fibres  are  scattered  above.  In  the  lower 
third  of  the  viscus  the  fibres  are  longitudinal,  and  are  continued  around 
the  urethra,  but  they  become  oblique  above  that  point.  At  the  back  of 
the  bladder  the  layer  is  increiised  in  strength  by  the  longitudinal  fibres  of 
the  ureters  blending  with  it.  The  projection  of  the  uvula  vesicie  is  due 
to  this  submucous  stratum. 

The  muscular  stmta  communicate  freely,  so  that  one  cannot  be  sepa- 
rated from  another  without  division  of  the  connecting  bundles  of  fibres. 
In  both  sexes  the  dis[)Osition  of  the  fibres  is  similar  (Med.  Chir.  Trans., 
ISoG). 

Fibrous  coat,  A  fibrous  layer  is  placed  between  the  muscular  and 
mucous  strata,  and  is  enumerated  as  one  of  the  coats  of  the  bladder ;  it  is 
com[X)sed  of  areolar  and  elastic  tissues  as  in  other  hollow  viscera,  in  which 
the  vessels  and  nerves  ramify. 

Dissection.  The  bladder  is  now  to  be  opened  by  an  incision  down  the 
front ;  and  the  cut  is  to  be  continued  along  the  upper  part  of  the  prostate 
gland. 

The  mucous  meinbrane  of  the  bladder  is  continuous  posteriorly  with  the 
lining  of  the  ureters,  and  anteriorly  witli  that  of  the  urethra.  It  is  very 
slightly  united  to  the  muscular  layer ;  and  it  is  thrown  into  numerous  folds 
in  the  flaccid  state  of  the  viscus,  except  over  a  small  triangular  surface 
behind  the  urethral  opening. 

The  membrane  is  of  a  jmle  rose  color  in  the  healthy  state  soon  after 
death.  Its  surface  is  studded  with  mucous  follicles  and  branclied  glands, 
particularly  towards  the  neck  of  the  bladder.  In  the  epithefium  covering 
the  surface  are  three  kinds  of  cells :  the  superficial  are  roundish  and  flat- 
tened ;  the  middle  are  pyriform ;  and  tlie  deeper  are  conical  and  cylindrical. 

Objects  inside  the  bladder.  Within  the  bladder  are  the  following  named 
parts,  viz.,  the  orifices  of  the  ureters  and  urethra,  with  the  triangular  sur- 
face (fig.  179). 

Orifices.  At  the  anterior  part  of  the  bladder  is  the  orifice  of  the  urethra, 
surrounded  by  the  prostate  gland.  The  mucous  membrane  presents  here 
some  longitudinal  folds ;  and  the  aperture  is  partly  closed  by  a  snuiU  pro- 
minence below,  uvula  vesicte^  occasioned  by  a  thickening  of  the;  submucous 
muscular  and  fibrous  layer.  This  eminence  is  placed  in  front  of  the  middle 
lobe  of  the  prostate  ;  and  from  its  anterior  part  a  slight  ridge  is  continued 
on  the  floor  of  the  urethra. 

About  an  inch  and  a  half  behind  the  orifice  of  the  urethra,  and  rather 
more  than  that  distance  apart,  are  the  two  narrow  openings  of  the  ureters 
(fig.  181).  ThCsse  excretory  tubes  for  the  urine  perforate  tlie  wall  of  the 
bladder  oblicjuely,  lying  in  it  for  the  distance  of  one-third  of  an  inch,  so 
that  the  reflux  of  fluid  through  them  towards  the  kidney  is  prevented  as 
the  bladder  is  distended.  Kach  terminates  by  a  slit-like  o[)ening  in  a 
prominence  formed  by  subjacent  muscular  fibres. 

Triangular  surface.  Immediately  behind  the  orifice  of  the  urethra  is  a 
smooth  triangular  surface,  which  is  named  trigone  (trigonum  vesicae).    Its 


526  DISSECTION    OF    THE    PELVIS. 

apex  reaches  the  prostate,  and  its  hase  the  ureters.  Its  boundaries  may 
be  marked  out  by  a  line  on  each  side  from  the  urethra  to  the  ureter,  and 
by  a  transverse  one,  behind,  between  the  openings  of  the  ureters.  This 
surface  corresponds  with  the  triangular  space  externally  at  the  base  of  the 
bladder,  between  the  prostate  in  front  and  the  vesiculse  and  vasa  deferentia 
on  the  sides.  Over  it  the  mucous  coat  is  more  closely  united  to  the  fibrous 
and  muscular,  so  as  to  prevent  the  accidental  folds  occurring  in  the  other 
parts  of  the  empty  bladder. 

Dissection.  The  arrangement  of  the  fleshy  fibres  of  the  ureters  will 
come  into  view  on  the  removal  of  the  mucous  membrane  from  the  lower 
third  of  the  bladder. 

Ending  of  the  fibres  of  the  ureters.  As  soon  as  the  ureter  pierces  the 
outer  and  middle  coats  of  the  bladder,  its  longitudinal  fibres  are  thus  dis- 
posed • — the  more  internal  and  strongest  are  directed  transversely,  and 
join  the  corresponding  fibres  of  the  other  urine  tube  ;  whilst  the  remainder 
are  continued  down  over  the  triangular  surface,  and  blend  with  the  sub- 
mucous layer. 

Bloodvessels  and  nerves.  The  source  of  the  vesical  arteries^  and  the 
termination  of  the  veins  have  been  detailed  (p.  515).  The  vessels  are 
disposed  in  greatest  number  about  the  base  and  neck  of  the  bladder. 
Most  of  the  nerves  distributed  to  the  bladder,  though  8upplii»d  from  the 
pelvic  plexus  of  the  sympathetic  (p.  519),  are  derived  directly  from  the 
spinal  nerves.  The  lymphatics  enter  the  glands  by  the  side  of  the  internal 
iliac  artery. 

THE  URETHRA  AND  PENIS. 

Urethra  (fig.  181).  The  tube  of  the  urethra  extends  from  the  neck 
of  the  bladder  to  the  end  of  the  penis,  and  has  an  average  length  of  about 
eight  inches  ;  but  it  is  shorter  by  one  inch  during  life  (Thompson).  It  is 
supported  by  the  prostate,  the  triangular  ligament,  and  the  spongy  struc- 
ture of  the  penis.  The  tube  is  divided,  as  before  said  (p.  508),  into  a 
prostatic,  a  membranous,  and  a  spongy  part. 

Dissection,  To  open  the  urethra,  let  the  incision  through  the  upper 
part  of  the  prostate  be  continued  onwards  to  the  extremity  along  the  line 
of  union  of  the  urethral  canal  with  the  body  of  the  penis. 

T\\^.  prostatic  part  (fig.  181)  is  nearer  the  upper  than  the  lower  surface 
of  the  muscular  mass  surrounding  it.  It  is  one  inch  and  a  quarter  in 
length,  and  is  altogether  the  widest  portion  of  the  urethral  canal.  Its 
form  is  spindle-shaped,  for  it  is  larger  in  the  middle  than  at  either  end. 
Its  transverse  measurement  at  the  neck  of  the  bladder  is  a  quarter  of  an 
inch  ;  at  its  centre  a  line  or  two  more  ;  and  at  the  front  rather  less  than 
at  the  back. 

Separating  this  part  of  the  passage  from  the  bladder  is  the  eminence  of 
the  uvula  vesicas  with  its  slight  ridge.  In  front  of  this  is  a  central  longi- 
tudinal eminence  of  the  mucous  lining  {d)^  about  three-quarters  of  an  inch 
in  length,  and  larger  behind  than  before,  which  is  prolonged  anteriorly 
towards  the  membranous  part  of  the  canal,  and  is  named  crest  of  the 
urethra  (veru  montanum,  caput  gallinaginis)  :  it  is  formed  like  the  uvula 
by  a  bundle  of  the  submucous  muscular  and  fibrous  tissue.  In  that  crest 
of  the  mucous  membrane,  near  its  posterior  extremity,  is  a  slight  hollow 
(e)  named  vesicnla  prostatica  or  sinus  pocularis. 

The  vesicula  prostatica  or  utricle  (fig.  180,  g)  is  directed  backwards 
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and  downwards  in  the  prosiate,  for  a  ^lunrter  of  an  incli,  pasfiinf;  bent-alh 
the  middle  and  between  the  lateral  lobes.  Its  orttice  in  the  urethra  in 
about  a  line  wide,  and  its  closed  e.xlreinily  is  about  as  large  again.  Along 
;he  wall,  on  each  side,  is  (ilnced  the  coinmoti  seminal  duct  (_/).  which  ter- 
minates on  or  within  the  margin  ol'  the  mouth  of  the  sac  ;  and  if  bristles 
are  introduced  into  the  common  seminal  duct  behind  the  prostate,  they 
will  reniler  evident  the  oiicrturcB.  Small  glands  open  on  the  surface  of  tlie 
mucous  membrane  lining  the  utricle.  Tlie  vesicula  is  the  remains  of  the 
united  lower  endi^  of  the  duels  of  Miiller  in  the  fcctus,  and  represents  tliu 
uterus  in  the  female. 


Pig.  180. 


On  each  side  of  the  central  crest  is  an  excavation,  which  is  named  the 
proilatic  linut  (tig.  181,/).  Into  this  hollow  the  greater  number  of  the 
duels  in  the  prostate  open ;  but  itie  a[)ertures  of  some  are  seen  at  the 
{MMlerior  ]>art  of  the  central  eminence. 

The  membranous  part  of  the  urethra  (fig.  181,  g)  is  three-quarters  of 
an  inch  in  lenj^th,  and  intervenes  between  the  apex  of  the  prostate  gland 
and  the  bulb  (^)  of  the  corpus  spongiosum  orethrte.  In  its  interior  are 
slight  longitudinal  folds.  This  is  the  narrowest  portion  of  the  whole  lulw, 
with  the  exception  of  the  outer  orifice,  and  measures  rather  less  than  a 
quarter  of  an  inch  across.  It  is  the  weakest  of  tlie  three  jiortions  of  the 
canal,  and  is  supported  by  a  thin  stratum  of  erectile  tissue,  by  a  thin  layer 
of  unslriated  circular  fibres  (p.  397),  and  outside  all  by  tlie  constnclor 
uretline  muscle. 

The  tpongtf  part  (Bg.  181,  t)  reaches  lo  the  end  of  the  penis. 
about  six  inches  in  length.     And  its  strength  depends  upon  a 
material  named  corpus  npongiosum  urethrx. 

The  average  size  of  the  canal  is  alwut  a  quarter  of  an  inch  ii 
though  at  the  vertical  slit  (meatus  urinarius),  by  which  ' 
tbe  glans  {>eni8,  the  tube  is  smaller  than  elsewhere.  On  ,u  cros«  section  it 
appears  as  a  transverse  slit,  but  in  the  glans,  as  a  vertical  interval.  Two 
dilatations  exist  in  the  floor  of  tbe  s|>ongy  portion  :  One  is  close  to  the 
triaogular  ligament,  being  contained  in  the  bulb  or  bulbous  part  of  the 
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urethra,  and  is  named  titiut  of  the  bulb  ;  the  other  is  ai 
situate  in  the  gians  [lenis.  which  lias  been  called  /on 
from  iu  ghftpc. 


elongated  bollow, 
a  ttaricularU  (n) 


.itHKi  Laid  Opir 


There  are  many  small  pouches  or  lacvtuB  (o)  in  the  canal,  as  far  bacH 
as  the  membranous  pari,  which  have  their  apertures  turned  towards  tb-  ^ 
outer  orifice  of  the  ureibra.     One  of  these,  larger  than  the  reel,  lacan^ 
magtia,  is  placed,  generally,  on  the  upper  boundary  or  roof  of  the  urethrf^^ 
opposite  the  fossa  uavicularis. 

The  ducts  of  Cow)>er's  glands  (fig.  ISl,  A)  are  two  in  number,  an^ 
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terminate,  one  on  each  aide,  on  the  floor  of  the  urethra  nenr  the  front  of 
the  bulb,  bul  they  nre  generally  too  small  lo  be  reeognizeil. 

Mticong  lilting  of  l/if  urHlira.  The  mucouii  membnine  of  the  urethra 
is  continued  into  ihe  bladder,  as  iretl  an  into  the  ducts  opening  into  the 
canal,  and  joins  in  front  the  ttgumentary  covering  ol'  the  glang  jit-niB.  It 
is  of  a  ri^idiBh  cutor  in  the  fjiongy  and  menibranouH  portions,  bnt  in  the 
prostate  it  ttecomes  whiter.  In  the  fl|.oiipy  and  membranous  |>ai1a  it  ia 
thrown  into  longitudinal  foliU  during  the  eonlnicted  Blale  of  the  penis. 

Its  surfaee  is  ftudded  throughout  with  follicles,  uiid  with  the  nperturos 
of  branched  glands,  which  are  lodged  in  the  submucouH  tissue,  and  whosn 
ducts  are  inclined  obliipiely  forwards  ;  and  it  is  provided  with  j'apilla.-  lo. 
wards  the  external  orifice.  Its  epithelial  covering  is  of  the  columnar  kind, 
but  ne^r  the  meatus  it  becomes  laminar. 

Submucoui  Unite.  Beneath  the  mucous  lining  of  the  urethra  in  a 
stratum  of  longitudinal  unstriatcd  muscular  fibres,  mixed  with  elastic  and 
fibrous  tissues.  It  is  continuous  behind  with  the  sulimueous  fibres  of  the 
bladder,  and  id  Joined  in  the  pi-ostate  by  the  muscular  fibres  accompanying 
the  common  seminal  ducts.  The  striktum  differs  along  the  canal ; — It  is 
most  developed  in  the  prostate,  wljere  it  Ibrms  the  projection  of  the  creRt ; 
in  the  membranous  portion  the  muscular  structure  is  less  abundant ;  and 
in  the  spongy  part  fibrous  tissue  forms  the  greater  j^ortion  of  the  submucous 
kyer. 

In  the  prostatic  and  membranous  divisions  of  the  urethra  there  is,  in 
addition,  a  thin  enveloping  layer  of  vascular  or  erectile  tissue,  which  is 
continued  backwards  from  the  corpus  spongiosum  urethrce  to  the  neck  of 
the  bladder. 

Steuctlke  of  the  Pesis.  The  form  ami  the  connections  of  the  penis 
having  been  described   in  j  age  50K,  the  tissues  of  nhieh  it  is  composed 

Fig.  1S3. 
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remain  to  be  noticed.     If  a  section  is  made  along  one  side  of  the  jK-nV.  it 
will  show  this  body  to  be  c{impo,-ied  of  two  masses  of  spongy  and  va^cii'ar 
tissue  (corpora  cavernosa)  inc:iscd  in  a  librous  covering,  with  an  iniperleel 
septum  between  them. 
84 
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Corpora  cavernoia  (Rg.  181,  r).  Tlieso  bodies  form  Ihe  bulk  of  the 
penis,  nnd  nre  two  dense  cylindrical  tubes  of  fibrous  tissue,  contuining 
erectile  structure?.  Each  is  tixed  behind  by  a  pointed  process,  erui  penit, 
to  llic  upper  part  of  the  pubic  arch  for  about  an  inch  ;  and  blends  with  iis 
fellow  in  the  body  of  the  penis,  after  a  distance  of  an  inch  and  a  haK. 
There  is  a  slight  swelling  on  the  crus,  called  the  bulb  of  the  corpus  caver- 
nosum  (Kobcll). 

Each  corpus  cavemosum  is  composed  of  a  fibrous  case  with  n  CRvemou» 

or  trabecular  structure  inside,  with  vessels  in  the  intervals  of  the  B[>ongy 

mass.     An  incomplete  median  septum  exists  along  the  body  of  the  penis. 

The  _fib rolls  cote  is  a  white,  strong,  elastic  covering  (tig.   182),  from 

half  a  line  to  a  line  in  thickness.     Along  ihe  middle  of  the  penis  a  septal 

process  is  sent  inwards  from  it;   and  numerous 

Fig.  1B3.  other  finer  threads, — the  trabeculfe  of  the  B|>ongy 

structure,  are  connected  with  its  inner  surface. 

It  is  formed  nf  white  shining  tihr»?s  which  are 
disposed  in  two  layers,  outer  and  inner.  The 
outer  stratum  (lig.  182,  b)  is  (brmed  of  longitu- 
dinal fibres  with  close  meshes.  The  inner  sim- 
tiim  (fig.  182,  a)  consists  of  circular  fibres,  with 
a  like  plexiform  disposition;  and  the  circular 
Khres  of  each  cavernoun  body  meeting  in  the  mid- 
dle line  give  rise  to  the  septum  penis.  Both 
strata  are  inseparably  united  by  communicating 
bundles. 

The  irptal  proeeti  (fig.  183)  is  placed  vcni- 
cally  along  the  body  of  the  penis,  and  is  thicker 
and  more  perfect  behind  than  in  front.  Near—"* 
Ihe  junction  of  the  crara  this  partition  divides  ib^eK 
inclosed  cavity  into  two  parts  ;  but  an  it  reaches^^ 
forwards  it  becomes  less  strong,  and  is  pierced  hy^C 
elongated  apertures,  which  give  it  the  uppearnnce=^ 
of  a  comb,  from  which  the  name  leptam  pectini—~ 
forme  is  derived.  Through  the  intervals  in  tb^»  ■ 
septum  the  vessels  in  the  corpora  cavemosn  com-  M 
municate.  It  is  formed  by  the  circular  fibres  o^c:^ 
the  fibrous  case. 

7%«  eavemou*  or  trabecular  ttructure  is  a  net:^r 

work   of  fine  threads,  which  fills  the   interior  ac::^ 

Ihe  corpora  cavernosa,     lis  processes  are  thinne^=3 

which  "0  feromi  by  ih»     towards  the  Centre  than    at  the  eiroumferenci      '~ 

cirtaur  iibreii.  jj^j  (jje  areolar  s[iaces  are  larger  in  the  middl^^B 

itnd  at  the  tore   part   of  the   contained   caviig^P' 

than  at  the  circumference  or  in  the  crura  of  the  (wnix.     In  addition  ^^^ 

white  fibrous  tissue,  llie  trahecuhe  contain  elastic  fibres,  and  unalriate:^    "* 

muscular  fibres  (Miiller).     The  spongy  structure  may  be  demonstrates^*' 

by  sections  of  the  {lenip,  after  it  has  been  distended  with  air  and  dried. 

Blaodvetielt.  The  hloodvefsels  of  the  penis  are  large  in  aise,  and  ser^K~e 
to  nourish  as  well  as  to  minister  to  the  function  of  the  organ.  Haviir'^; 
entered  the  cavernous  mass,  they  ramify  in  the  trabecular  structure. 

The  arUriei  of  the  corpora  cavernosa  are  offsets  of  ihc  pudic  :  the  ch»*^ 
hmnch  (art.  corp.  cavemosi)  enters  at  the  crus,  and  runs  forwards  tfaroa^^ 


b.  Stpiri 
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the  middle  of  the  cavernous  Htructiirc,  dintributlng  offsets  ;  und  llio  rest 
pierce  the  fibroufl  case  alung  tlie  dorsiini  of  the  |H'niit. 

In  the  anterior  they  divide  inlu  hranclies,  which  rumirj'  iti  the  Iralxieulii! 
(fig.  16i,  a),  becoming  finer,  until  they  terminate  in  very  minute  bninchen, 
which  ojien  into  the  veins  in  the  intenrabeculur  spacer  without  an  inter- 
vention of  cftpillaries.  Some  of  the  finest  twigs  end  in  lurts  of  short, 
slightly  curled  and  dilated  vessels — the  heUcine  arteries  of  Miiller  (fig. 
184,  a),  which  project  into  the  intertrabectilar  sjmces,  and  are  imbedded 
in  the  thin  coat  of  the  veins  (  /')  :  with  the  extremities  of  tliese  twisieil 
vascular  bodies  line  fibroun  processes  are  connecte<i.  The  helicinc  arteries 
exist  in  greHlest  number  at  the  [tosterior  jiart  of  each  corpus  cavernosum. 

Therein*  fill  the  interslires  of  the  areolar  struclun;,  and  anastomose 
freely  together  to  form  venous  plexuses;  und  into  them  the  terminal 
bntnchea  of  the  arteries  |iour  their  contents.     Hy  means  of  the  ajwrtures 

Pig.  184. 


in  the  septum  the  veins  of  opposite  sides  cnmmiinientc  freely, 
tile  condition  of  the  corjius  ciivernosiiTn  is  proiluce<l  by  the  disi 
the  plexuses. 

The  chief  veins  of  the  corpus  cavernosum  escajie  at  the  cms  penis  with 
llie  artery,  and  join  the  pudic  vein;  but  others  iMiie  along  the  up|>er  and 
under  aspects,  to  end  in  the  dorsal  vein  and  the  prostatic  plexus. 

Oirput  ipongiotnm  uTethra  (fig.  17'.)).  This  constituent  jmrt  of  the 
penis  surrounds  the  urethra,  but  not  e'lually  on  all  sides;  for  ut  tlie  bulb 
only  a  thin  stratum  is  above  the  canal,  whilst  at  the  glnns  penis  (fig.  181, 
0  it  is  pUced  chiefly  above  the  urethral  tul>e.  Posteriorly  an  ofl'set  of 
the  corpus  s]iongiosum  is  continued  beyond  the  bulb  around  the  urethra 

Strueturr.  The  tissue  of  the  coqms  spongiosum  is  Hiinilar  to  that  of  the 
corpus  cavernosum :  thus  it  consists  of  a  tibrous  tunic  inclosing  a  traliecu- 
tar  structure  and  bloodvessels. 

The  fibroui  covering  is  less  dense  and  strong  than  in  the  cor|iora  cav- 
ernosa, and  consists  only  of  circular  fibres.  A  leptal  piece  (fig.  179. ') 
firoJecU  inwardatrom  it  in  the  middleline,  opposite  the  tube  of  the  urethru; 
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his  is  best  marked  for  a  short  distance  in  front  of  the  bulb,  and  asgi^tA  in 
dividing  that  part  into  two  lobes.  The  trabecular  bands  are  much  finer, 
and  more  uniform  in  size  than  in  the  corpora  cavernosa. 

Bloodvessels.  The  arrangement  of  the  bloodvessels  in  the  erectile 
structure  of  the  corpus  spongiosum  is  similar  in  the  bulb  to  that  in  the 
corpora  cavernosa;  but  in  the  rest  of  the  spongy  substance  the  arteries 
are  said  to  end  in  capillaries  in  the  usual  way.  The  helicine  terminations 
of  the  arteries  are  absent  from  the  glans  penis,  where  the  veins  form  a 
very  close  and  regular  plexus. 

The  arteries  are  derived  from  the  pudic  on  each  side  : — one,  arteries  of 
the  bulb,  enters  the  bulb  behind  ;  and  several  in  front,  offsets  of  the  dorsal 
artery,  penetrate  into  the  glans.  Kobelt  describes  another  branch  to  the 
bulb  at  the  upper  aspect. 

Most  of  the  veiiis,  including  those  of  the  glans,  end  in  the  large  dorsal 
vein  of  the  penis,  some  communicating  with  veins  of  the  cavernous  body; 
others  issue  from  the  bulb,  and  terminate  in  the  pudic  vein. 

Nerves  and  lymphatics.  The  nerves  of  the  |)enis  are  large  and  are 
supplied  by  both  the  spinal  and  sympathetic  nerves :  on  the  glans  penis 
they  are  furnished  with  Pacinian  bodies.  The  8U):)erficial  lymphatics  of 
the  integuments,  and  those  beneath  the  mucous  membrane  of  the  urethra, 
join  the  inguinal  glands;  the  deep  accompany  the  veins  beneath  the  arch 
of  the  pubes,  to  end  in  the  lymphatic  glands  in  the  pelvis. 


THE  RECTUM. 

Dissection.  The  rectum  is  to  be  washed  out,  and  then  distended  with 
tow ;  and  the  peritoneum  and  the  loose  fat  are  to  be  removed  from  it. 

The  lower  end  of  the  large  intestine,  which  is  contained  in  the  pelvis, 
is  not  sacculated  like  the  colon,  but  is  smooth  on  the  surface,  the  longitudi- 
nal bands  of  the  colon  being  absent  from  it. 

It  is  about  eight  inches  in  length  ;  and  its  average  diameter  is  that  of 
the  sigmoid  flexure  of  the  colon.  Its  size  is  uniform  as  far  as  the  lower 
extremity,  where  it  is  dilated,  particularly  in  old  people;  but  at  the  aper- 
ture of  termination  in  the  anus  the  gut  is  smaller  than  elsewhere. 

Structure.     The  rectum  contains  in  its  wall  a  peritoneal,  a  muscular,  a 
mucous,  and  a  submucous  stratum ;  and  the  muscular  and  mucous  laye 
have  certain  characters  which  distinguish  this  part  of  the  intestinal  tube. 

The  peritoneum  forms  but  an  incomplete  covering,  and  \Xs  arrangemen* 
is  referred  to  in  the  description  of  the  connections  of  the  pelvic  viscers-^^^^ 
(p.  bO:}).  ^ 

The  muscular  coat  consists  of  two  planes  of  pale  or  unstriated  fibres 
viz.,  a  superficial  or  longitudinal,  and  a  deep  or  circular.     The  longitude 
nal,  continuous  with  those  in  the  bands  on  the  colon,  are  here  diffused  r 
form  a  stnitum  around  the  gut.     The  circular  describe  arches  around 
intestine,  and  become  thicker  and  stronger  towards  the  anus,  where  th» 
are  collected  in  the  band  of  the  internal  sphincter  muscle. 

The  mucous  coat  is  more  movable  than  in  the  colon,  and  resembles  ^ 
this  respect  the  lining  of  the  oesophagus ;  it  is  also  thicker  and  more  vt  -• 
cular  than  in  the  rest  of  the  large  intestine. 

When  the  bowel  is  contracted  the  mucous  lining  is  thrown  into  nu 
ous  accidental  folds ;  but  some  near  the  anus  are  longitudinal,  i 
submucous  muscular  fibres,  and  form  the  columns  of  Morgagni. 
are  other  three  permanent  folds  (Houston)  which  are  half  an  inch  or 
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in  depth,  and  contain  circular  fibres  of  the  (;ut.  The  most  constant  of 
these  is  about  three  inches  from  the  anus,  on  the  front  of  the  rectum, 
opposite  the  base  of  the  bladder ;  another  is  placed  on  the  right  side  of 
the  intestine,  towards  the  top ;  and  the  third  is  on  the  left  side,  midway 
between  the  other  two.  These  folds  will  be  seen  by  laying  open  the  gut 
along  the  side,  provided  it  is  tolerably  fresh. 

The  mucous  membrane  has  the  same  general  structure  as  in  the  colon, 
but  towards  the  anus  the  secretory  apparatus  gradually  disappears. 

bloodvessels.  The  arteries  are  supplied  from  three  different  sources, 
viz.,  superior  hfemorrhoidal  of  the  inferior  mesenteric,  middle  haemorrhoidal 
of  the  internal  iliac,  and  inferior  haemorrhoidal  of  the  internal  pudic.  All 
three  sets  anastomose  on  the  lower  end  of  the  gut,  and  only  the  upper 
hspmorrhoidal,  which  is  the  largest,  requires  further  notice.  The  final 
branches  of  this  artery  (p.  51G),  about  six  in  number,  pierce  the  muscular 
layer  three  inches  from  the  anus,  and  descend  between  the  mucous  and 
muscular  coats  as  far  as  the  internal  sphincter,  where  they  unite  in  loops 
just  within  the  anus. 

The  veins  are  deficient  in  valves,  and  communicate  freely,  like  the 
arteries,  in  a  plexus  between  the  muscular  and  mucous  coat«,  around  the 
lower  end  of  the  gut.  Above,  they  join  the  inferior  mesenteric  vein,  and 
through  it  reach  the  vena  portae ;  and,  posteriorly,  they  |K)ur  some  blood 
into  th<)  internal  iliac  vein  by  the  middle  hsemorrhoidal  branch. 

Nerves  and  lymphatics.  The  nerves  of  the  intestine  are  obtained  from 
the  sympathetic ;  and  those  of  the  sphincter  come  from  the  spinal  cord. 
The  lymphatics  terminate  in  the  chain  of  glands  on  the  sacrum. 


Section  VI. 

ANATOMY  OF  THE  FEMALE  VISCERA. 

In  the  pelvis  are  contained  the  viscera,  alike  in  l)Oth  sexes,  viz.,  the 
bladder,  urethra,  and  rectum ;  and  those  sfHicial  to  the  female,  or  the 
organs  of  generation. 

Dissection.  The  contents  of  the  pelvis  are  to  be  removed,  together 
with  the  genital  organs.  For  this  pur|)Ode  the  student  should  keep  the 
scalpel  close  to  the  osseous  boundary  of  the  pelvic  outlet,  to  avoid  injuring 
the  end  of  the  rectum ;  and  he  should  also  detach  the  crus  of  the  clitoris 
from  the  bone. 

Af^er  the  parts  are  taken  from  the  Imdy,  the  rectum  is  to  be  separated 
from  the  uterus  and  vagina,  but  the  rest  of  the  viscera  may  remain  united 
until  after  the  genital  organs  are  examined.  The  bladder  and  rectum  may 
be  moderately  distended  ;  and  the  fat  and  areolar  tissue  are  to  be  removed 
from  the  viscera. 

GENITAL  ORGANS. 

The  genital  organs  consist  of  the  following  parts :   the  mons  Veneris 

and  external  labia,  the  clitoris  and  internal  labia,  and  the  vestibule  with 

the  meatus  urinarius.     Within  the  external  labia  is  the  a])erture  of  the 

vagina,  with  the  hymen.     Sometimes  the  term  vulva  or  pudendum  is 

applied  to  these  parts  as  a  whole. 
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Mom  Veneris  and  labia  pudendi.  In  front  of  tli«  pliboR  the  intcf^^ment 
in  covered  with  Imir,  and  U  raised  into  ii  stiglit  emintnue — mons  Veneris, 
by  a  layer  of  subjacent  fal. 

Kxtending  downwards  from  the  prominence  are  two  folds  of  integument, 
the  labia pudendi  (labia  majora),  which  correspond  with  the  scrotum  in 
the  male.  Above  and  below,  the  labia  are  united,  the  |toint8  of  junction 
being  named  commissures;  and  between  tliem  ia  an  interval  c-alled  rima. 
The  labia  decrease  in  thickness  inferiorly ;  they  are  covered  externally 
with  a  tew  hairs,  but  are  lined  internally  with  mucous  membrane.  In 
them  is  A  darloid  tissue  resembling  that  in  the  male  scrotum. 

Within  the  lower  commissure  of  the  labia  is  a  small  thin  transverse  fold 
of  integuments  named /cure A e(ie  or  frtenulum  ;  and  between  this  fold  and 
the  lower  commissure  is  an  interval — the^osifi  navicularit, 

Clitorii  and  nymphm.  Beneath  the  upper  commissure  of  the  labiM 
majora  is  the  projection  of  the  clitoris,  with  the  nymphie  or  smaller  labia 
descending  from  it. 

Distection.  To  see  the  clitoris,  the  integuments  forming  the  upper 
commissure  must  be  rfmovcd  ;  ond,  after  the  body  of  the  organ  has  been 
laid  bare,  the  crura,  one  on  each  side,  are  to  be  followed  outwards. 

The  clitoris  (tig.  185  A)  is  a  small  erectile  tiody,  and  is  the  representa- 
tive of  the  penis.  It  has  the  same  composition  as  the  peni:^,  except  tluu 
the  urethra  is  not  continued  below  it.  Its  anterior  extremity  is  terminated 
by  u  rounded  part  or  glans  (c),  and  is  covered  by  a  fold  of  the  skin  corre- 
Bponding  with  the  prepuce  of  the  male. 


Fig.  185. 
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In  its  structure  this  organ  resembles  the  penis  in  the  following  particu- 
lars; it  consists  of  corpora  cavernosa,  which  are  attached  by  crura  (oni- 
on each  side  (a)')  to  the  pubic  arch,  and  are  blended  in  the  body.  Along 
the  middle  is  an  imperfect  pectiniform  septum.  Further,  it  possesses  ■ 
|)ortion  of  corpus  spongiosum,  but  thin  structure  is  limited  to  the  glom 
clitoridis  (c). 
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Strficture.  The  outer  fibrous  caning  and  the  f%e])tum  are  alike  in  both 
penis  and  clitoris ;  and  in  the  interior  of  the  clitoris  is  un  erectile  tissue, 
like  that  in  the  male  organ  (p.  o33). 

The  b/oodvessels  of  the  corpus  cavernosum  are  like  those  of  the  penis ; 
and  the  glans  receives  the  ending  of  the  dorsal  artery  (p.  408). 

The  nympha  (fi^^,  180,  ^)  (labia  minora)  are  two  folds  of  mucous  mem- 
brane, which  descend  from  the  end  of  the  clitoris,  one  on  each  side  of  the 
orifice  of  the  vagina  ;  they  are  continuous  above  with  the  preputial  cover- 
ing of  the  glans,  and  extend  down  about  one  inch  and  a  half.  The  inner 
surface  is  continuous  with  the  lining  of  the  vestibular  space  and  vagina, 
and  the  outer,  with  the  external  labium.  Bloodvessels  are  contiiined  in 
each  fold. 

Vestibule  and  orifice  of  the  urethra.  Within  the  nymphje,  between 
the  clitoris  above  and  the  vagina  below,  is  an  interval,  al)Out  one  inch  and 
a  half  deep,  which  is  called  the  vestibule.  In  the  middle  line  of  the  ves- 
tibular space  is  the  round  orifice  of  the  urethra,  which  is  placed  in  a  median 
eminence  about  one  inch  below  the  clitoris,  and  near  the  aperture  of  the 
vagina. 

Orifice  of  the  vagina  (fig.  18G),  and  the  hymen.  The  aperture  of  the 
vagina  is  close  below  the  meatus  urinarius,  and  varies  much  in  size.  In 
the  child,  and  in  the  virgin,  it  is  partly  closed  below  by  a  thin  semilunar 
fold  of  mucous  membrane,  named  the  hymen.  After  the  destruction  of 
that  membrane  small  irregularly-shaped  projections,  caruncuUs  myrti- 
formes^  exist  around  the  opening  of  the  vagina. 

Mucous  membrane.  The  mucous  covering  of  the  external  genitals  is 
furnished  throughout  with  papillae,  but  these  are  largest  on  the  labia  minora 
and  the  clitoris.     Its  epithelium  is  laminar. 

Sebaceous  glands  open  on  the  contiguous  surfaces  of  the  labia  majoni 
and  minora,  and  beneath  the  prepuce ;  and  mucous  glands  and  follicles 
exist  on  the  vestibule  and  the  inner  surface  of  the  nymphie. 

r.ENERATIVE  ORCANS. 

The  generative  organs  are  the  uterus  and  vagina,  and  the  ovaries  with 
the  Fallopian  tubes. 

Dissection,  The  viscera  are  now  to  be  separated,  so  that  the  bladder 
and  the  urethra  may  be  together,  and  the  vagina  and  the  uterus  remain 
united.  The  bladder  is  to  be  set  aside  for  subsequent  use.  The  surface 
of  the  vagina  and  the  lower  part  of  the  uterus  should  be  cleaned  ;  but  the 
peritoneal  investment  of  the  latter  is  to  be  left  untouched  for  the  present. 

THE  VAGINA. 

The  tube  of  tlie  vagina  is  connected  with  the  uterus  at  one  end,  and 
with  the  vulva  at  the  other  (fig.  175,  *).  It  has  a  curved  course  between 
the  two  points  mentioned ;  and  the  anterior  and  posterior  walls  are  not 
equal  in  length,  for  the  former  meiisures  about  ibur  inches,  and  the  latter 
five  or  six. 

In  the  body  the  vagina  is  flattened  from  above  downwards,  so  that  the 
opposite  surfaces  may  be  in  contact,  but  the  upp<»r  end  is  rounded  where 
it  is  joined  to  the  uterus.  Its  size  varies  at  different  sjK)ts  :  thus  the  ex- 
ternal orifice  which  is  surrounded  by  the  constrict(»r  vaginae  muscle  is  the 
narrowest  part ;  the  middle  portion  is  the  largest ;  and  the  upper  end  is 
intermediate  in  dimensions  between  the  other  two. 
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Strueturt.     The  vaginal  wall  in  formed  by  n  spongy  enKtile  tiM 
covered  exlernolly  by  it  layer  of  unslrinied  musclp,  and  lined  by  mi 
membrnne.     At  its  tower  i:nd  the  tube  is  Hurrouiidud  by  a  bond  u 
fibres  of  the  sphincter  vnginie  muscle  (p.  4l)2). 

The  trertile  tissue  is  mnre  abinidntit  at  the  ends  than  the  middle  v 
vagina,  and  is  greatest  in  quantity  below  where  it  given  inoreiued  thi 
ness  (o  the  wall.     Two  mosses,  one  on  each  side  of  the  opening  t 
vagina,  hnvo  been  described  as  the  Memi-bntbt  by  Taylor  (bntbi  ivitiht 
Kubeil,  fig.  18G,  u).     The^e  are  elonguled  bundles  of  plexiform  <    ' 
inolosed  in  lilirous  membrane  ;  they  are  about  an  inch  in  length  from  atM 
down,  Mud  are  siluuie  one  on  each   side  of  the  vstiUuIe,  whera  the; 
covered  on  the  outer  side  by  the  oonslrietor  vaginie  (.\).     At  the  i  _ 
end  each  is  pointed,  and  cumtnunicutes  with  the  vessels  of  the  nlito 
and  at  the  lower  rounded  extremity  it  joins  the  venous  plexus  uf  lj 
vagina. 

These  bodies  would  answer  to  the  divided  bulb  of  the  corpus  sjiongiai 
urethite  in  the  male,  eu(;b  lateral  liulf  being  thrust  itside  in  the  let 
towards  the  cms  cliloridla  by  tbe  large  ajMrture  of  the  vnginu. 

Fig.  166. 
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The  macoat  membmng  is  continued  through  the  lower  aperture  in  join 
the  integument  on  tbe  labia  majora,  and  through  the  os  uleri.nt  the  oppo- 
site end,  to  the  interior  of  the  uiei-us.  Many  muciparous  glands  »n<I  fol- 
licles open  on  the  surface,  but  these  are  in  greatest  abundance  at  the  up- 
per part.  Conical  and  tilitarm  pupillce  exist  on  the  membrane;  and  a 
laminar  fpithelium  gives  n  covering  to  it. 

The  muscular  layer  is  outside  the  erectile  structure,  and  consists  of  lon- 
gitudinal fibres.     Some  reach  all  along  the  vagina;  others,  ttnd  thes«  ore 
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the  strongest,  only  as  far  upwards  as  the  recto-vesical  fascia,  to  which  they 
are  attached  on  each  side.  Ahove  they  end  in  the  superficial  layer  of  the 
uterus,  and  in  the  subperitoneal  fibrous  tissue ;  and  below  in  the  sub- 
dermic  tissue. 

Bloodre»$els  and  nerves.  The  arteries  are  derived  from  the  vaginal, 
uterine,  and  vesical  branches  of  the  internal  iliac.  The  veins  form  a 
plexus  around  the  vagina,  as  well  as  in  the  genital  organs,  and  open  into 
the  internal  iliac  vein.     For  a  description  of  the  nerves,  see  page  520. 

The  lymphatics  accompany  the  bloodvessels  to  the  glands  by  the  side 
of  the  internal  iliac  artery. 

Glands  of  Bartholin,  On  the  outer  part  of  the  vagina,  near  the  lower 
end,  are  two  small  yellowish  glandular  bodies,  one  on  each  side,  which 
represent  Cowper's  glands  in  the  male.  Eaicli  is  about  as  large  as  a  small 
bean ;  and  its  duct  is  directed  forwards  to  open  on  the  inner  as|)ect  of  the 
nympha  of  the  same  si<le.  The  duct  resembles  that  of  Gowper*s  gland  in 
its  structure  (p.  398). 

THE    UTERUS. 

The  uterus  or  womb  is  formed  chiefly  of  unstriated  muscular  fibres. 
Its  office  is  to  receive  the  ovum,  and  to  retain  for  a  fixed  period  the  de- 
veloping foetus. 

This  viscus  in  the  virgin  state  is  somewhat  pear  shaped,  the  body 
being  flattened  (fig.  187),  and  possesses  inferiorly  a  rounded  narrow  part 
or  neck. 

Before  impregnation  the  uterus  measures  about  three  inches  in  length, 
two  in  breadth  at  the  up|)er  part,  and  an  inch  in  greatest  thickness.  Its 
weight  varies  from  an  ounce  to  an  ounce  and  a  half.  But  after  gestation 
its  size  and  volume  exceed  always  the  mejisurements  here  given. 

The  upper  end  is  convex,  and  is  covered  by  peritoneum  :  the  term 
fundus  is  applied  to  the  part  of  the  organ  above  the  attachment  of  the 
Fallopian  tube  (<»). 

The  lower  end  is  small  and  rounded,  and  in  it  is  a  tmnsverse  a|)erture 
of  communication  between  the  uterus  and  the  vagina,  named  as  uteri  {os 
tinea) :  its  margins  or  lips  (labia)  are  smooth,  and  anterior  and  posterior 
in  situation,  but  the  hinder  one  is  the  longest.  Towards  the  lower  part 
the  uterus  is  constricted,  and  this  diminish<;d  |K)rtion  is  calhnl  the  neck 
(b)  of  the  uterus  (^cervix  uteri)  ;  it  is  surrounded  by  the  vagina,  and  is 
covered  by  this  tube  to  a  greater  extent  behind  than  in  front.  The  neck 
is  about  half  an  inch  in  length,  and  gnidually  tajR'rs  towards  the  ex- 
tremity. 

The  body  (a)  of  the  uterus  is  more  convex  posteriorly  than  anteriorly, 
and  decreases  in  size  down  to  the  neck.  It  is  covered  on  both  aspects  by 
the  peritoneum,  except  at  the  lower  part  in  front  (about  half  an  inch), 
where  it  is  connected  to  the  bladder.  To  tach  side,  which  is  straight,  the 
parts  contained  in  the  broad  fohl  of  the  peritoneum  are  attached  (fig. 
17;')): — viz.,  the  Fallopian  tube  at  the  top  (m)  ;  the  round  ligament  (n), 
rather  below  and  before  it;  and  the  ovary  (l),  and  its  ligament  below 
and  behind  the  others. 

Dissection.  To  examine  the  interior  of  the  uterus,  a  cut  is  to  be  made 
along  the  anterior  wall  from  the  fundus  to  the  os  uteri ;  and  th(>n  some  of 
the  thick  wall  is  to  be  removed  on  each  side  of  the  middle  line  to  show 
the  contained  artery. 
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wall  is  gruftlHst  opposire  the  mwldle  of  tlie 
litre  llian  nt  the  aiigks  of  the  fundus  (tig. 
r  towards  the  attachment  of  ibu  FHllopian 


The  thiclinfts  of  the  uteritK 
body.  It  is  jtrfnier  ut  the  e 
187),  the  wall  Ijecoming  thinn 

Interior  of  the  vtertm  (fig.  187).  Within  tlie  uterus  is  a  small  Bpace, 
which  is  divided  artiflcially  into  two — that  of  the  hody,  and  that  of  the 

The  Rpace  occupying  the  body  of  the  visciis  (c)  is  triimguhir  in  form, 
and  is  larger  than  the  other.  Its  base  is  at  the  fundus,  nhent  it  is  convex 
towards  the  cavity,  and  the  angles  arc  prolonged  towards  the  Fallopian 
tubes.  The  apex  ig  directed  downwards,  and  joins  the  cavity  in  thv  cer- 
vix by  a  narrowed  cLi>;ular  part,  itthmvi,  which  may  be  narrower  than 
the  0|)ening  of  the  uterus  into  the  vagina. 

The  space  within  the  neck  (d)  terminates  inferiorly  at  the  os  uteri,  and 
is  continuous  above  with  the  spare  within  the  body.  It  is  larger  at  \\w. 
middle  than  at  either  end,  being  spindle-sha[ied,  and  ia  somewhat  flattened 

Fig.  ]B7. 


tike  the  cavity  of  the  body.  Along  both  the  anterior  and  the  posterior 
wall  is  a  longitudinal  ridge  ;  and  the  other  ridges  (rugm)  are  directed  ob- 
liquely from  these  en  each  side :  this  appearance  lias  been  named  arbor 
vitte  uterinvi.  In  the  intervals  between  the  rugi3e  are  mucous  follicles, 
which  sometimes  become  distended  with  fluid,  and  give  rise  to  rounded 
clear  sacs. 

STRUcxrKE.  The  dense  wall  of  the  uterus  is  composed  of  layers  of 
unstrinled  muscular  fibre,  intermixed  with  areolar  and  elastic  tissues,  and 
large  bloodvessels.  On  the  exterior  is  the  peritoneum  ;  and  lining  the 
interior  is  a  thin  mucous  membrane. 

The  muteutar  jibrei  can  be  demonstrated  at  the  full  period  of  gestation 
to  form  three  strata  in  the  wall  of  the  uterus,  viz.,  external,  internal,  and 
middle : — 

The  external  layer  contains  fibres  which  arc  mostly  transverse ;  but  at 
the  fundus  and  sides  they  ore  oblique,  and  are  more  marked  than  along 
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the  middle  of  the  organ.  At  the  sides  the  fibres  converge  towards  the 
broad  ligament;  some  are  inserted  into  the  8ub))eritoneal  fibrous  tissue; 
and  others  are  continued  into  the  Fallopian  tube,  the  round  ligament,  and 
the  ligament  of  the  ovary. 

The  internal  fibres  describe  circles  around  the  openings  of  the  Fallopian 
tubes,  and  spread  from  these  a|)ertures  till  they  meet  at  the  middle  line. 
At  the  neck  of  the  uterus  they  are  arranged  in  a  transverse  direction. 

The  middle  or  intervening  set  of  fibres  are  more  indistinct  than  the 
others,  and  have  a  less  determinate  direction. 

The  mucous  lining  of  the  uterus  is  continued  into  the  vagina  at  one 
end,  and  into  the  Fallopian  tubes  at  the  other. 

In  the  bodv  of  the  uterus  it  is  of  a  reddish-white  color,  and  is  thin, 
smooth,  and  adherent,  but  without  |)apilhe.  Like  the  mucous  membrane 
of  the  intestine,  it  possesM's  tubular  yhmds^  which  may  be  either  straight 
and  simple,  or  twisted  and  branched ;  they  are  lined  by  ciliated  epithe- 
lium, and  their  minute  apertures  are  scattered  over  the  surface. 

In  the  cervix  uteri,  between  the  ruga',  muQoun  follicles  and  glands  are 
collected,  and  near  the  outer  opening  are  papilhe. 

The  epithelial  covering  of  tlie  mucous  membrane  consists  of  a  single 
layer  of  cells,  which  are  columnar  and  ciliated  throughout  the  cavity  of 
the  uterus. 

The  bloodvessels  of  the  uterus  are  large  and  tortuous  and  occupy  canals 
in  the  uterine  sulistance,  in  which  they  communicate  freely  togi*t her.  Tli« 
arteries  are  famislied  frt>m  the  uterine  an<l  ovarian  bninches  (p.  olfi). 

The  reins  correspond  with  the  arteries  :  they  are  large  in  size,  and  form 
plexuses  in  the  uterus. 

The  nerves  are  derived  from  the  sympathetic  (p.  510),  and  are  very 
small  in  proportion  to  the  size  of  the  uterus  :  in  the  cervix  they  are  traced 
to  the  papilla;. 

Lymphatics.  One  set  accompanies  tin;  uterine  vessels  to  the  glands  on 
the  iliac  artery.  Another  set  issues  from  the  fundus,  enters  the  broad 
ligament,  and  accompanies  the  ovarian  artery  to  the  ghuids  on  the  aorta : 
the  last  are  joined  by  lymphatics  of  the  ovary  an<l  FaHo]»ian  tube. 

Round  ligament  of  the  f/^fr//«  (fig.  17;'),  n).  This  firm  cord  supports 
the  uterus,  and  is  contained  partly  in  the  broad  ligament,  and  partly  in 
the  inguinal  canal.  It  is  about  five  inches  in  length,  and  is  attuclHMl  to 
the  up|)er  |>art  of  the  uterus  close  Ixdow,  aixl  anterior  to  the  Fallopian 
tube.  A  process  of  the  peritoneum  accompanies  it  in  the  inguinal  canal, 
and  remains  {>ervious  sometimes  for  a  sh(»rt  distanc<*. 

The  ligament  is  com|)osed  of  unstriated  muscular  fibres,  derived  from 
the  uterus,  together  with  vessels  and  areolar  tissue. 

OVARIES    AND    FALLOPIAX    TIIJES. 

OvART  (fig.  187).  The  ovaries  an*  two  bodies,  corn*sp(»nding  with  the 
testes  of  the  male.  They  are  contained  in  the  broad  ligiunents  of  the 
uterosy  one  in  each. 

flach  ovary  is  of  an  elongated  form,  and  somewhat  flattened  from  above 
down.  It  is  of  a  whitish  color,  with  either  a  smooth  or  a  scarred  surface. 
Its  volume  is  variable;  but  in  the  virgin  state  it  is  alxait  one  inch  and  a 
lialf  in  length,  half  that  size  in  width,  and  a  third  of  an  inch  in  thickness. 
Its  weight  varies  from  one  to  two  drachms. 

The  ovary  is  placed  at  the  back  of  the  broad  ligament,  an  J  is  connected 
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Willi  tliat  membrane  by  its  atiteri»r  margin,  where  the  vcMeU  enter  the 
stroma.  lis  outer  end  (y)  is  rounded  iind  is  connected  with  one  of  the 
fimbriic  at  the  moiitli  of  tho  Fnllopiitn  tube.  The  inner  extremity  it  nar- 
rowed, and  is  itttanlicd  to  the  side  of  the  uterus  by  a  fibrous  cord  (/) — the 
ligament  of  the  ovary,  l>elow  the  level  of  tlie  Fallopian  tube  and  round 
ligament. 

Structure.  The  ovnry  consists  of  a  stroma  of  areolar  tissue  containing 
Bmall  eacs  named  Gruafian,  imd  the  wliok  is  inclosed  within  a  fibrous  tunic. 
The  peritoneum  surrounds  it  except  at  the  attached  margin. 

The  fibTou$  coat  is  adherent  to  the  contained  stroma.  Along  tbe  at- 
tached mai^in  of  the  oviiry  is  a  slil,  by  which  the  vessels  and  nerves  enter. 
Sometimes  a  yellow  spot  (corpus  luteum),  or  some  cicatrices,  may  be  seen 
in  this  covering. 

Stroma  {fig,  188).  The  sutistance  of  the  ovary  is  spongy,  Tabular, 
and  fibrous.  At  the  centre  the  fibres  mdiate  from  the  hilum  towards  the 
circumference.  But  ai  tlie  exterior  is  a  granular  material  (cortical  layer) 
which  wntnins  very  many  small  cells,  ulxiut  ,  \  jth  of  an  inch  in  size — tbe 
nascent  Graafian  vesicles. 

The  Graiijian  vetirlet  or  ovisacs  (fig.  188)  are  round  and  tran8|uirent 
cells,  scattered  through  the  stroma  of  the  ovary  below  the  cortical  layer. 
During  the  cliiltl-bearing  period  some  are  larger  than  the  rest  (a)  ;  and  o( 
this  larger  set  ten  to  thirty,  or  more,  may  be  counted  at  the  same  time  ; 
these  vary  in  si/e  from  a  pin's  head  to  ■ 
Fie.  18S.  pea.     The  largest  are  situate  at  the  circum- 

ference of  the  organ,  and  sometimea  they 
may  be  seen  projecting  through  the  fibrous 


if  a  transparent  coat  with 
The  coat  of  the  vesicle 
fibrosa),  ia  formed 


a  fluid  ii 

named  oei-capeule  (lu 

of  fine  areolar  tissue,  ana  is  unnea  lo  ine 

stroma  of  the  ovary  by  bloodvesseb,  which 

ramify  in  the  wall.     Lining  it  is  a  layer  of 

nucleattid    granular   cells  —  the    membraua 

ffranulosa,  which  is  thickened  at  one  sjiot, 

and  surrounds  the  ovum  at  the  ditciis  pro- 

ligerus  (Von  Itner),  fixing  it  to  the  wall. 

Ths  fluid  in  the  interior  is  transparent  and 

albuminous;  it  contains  the  minute  ovum, 

^ _.     together  with  molecular  granules. 

When  the  Graafian  vesicle  is  matured  it 
bursts  on  the  surface  of  the  ovary,  and  the  contained  ovum  escapes  info 
the  Fallopian  tube.  After  the  shedding  of  the  ovum  the  ruptured  vesicle 
ffives  origin  to  a  yellow  substance,  corpus  luteum,  which  finally  changes 
into  a  cicatrix  (6). 

Bloodvesteli  and  nernei.  The  ovarian  artery  pierces  the  ovary  at  the  - 
anterior  or  attached  bonier,  and  its  branches  run  in  zigzag  lines  through  j 
the  stroma,  to  which  and  the  Graafian  vesicles  they  are  distributed.  The^ 
veini  begin  in  the  vesicles  nnd  the  texture  of  the  ovary,  and  after  escaping^ 
from  its  substance,  form  a  plexus  (pam-piniform)  within  the  fold  of  th^^ 
broad  ligamenL  The  nervei  are  derived  from  the  sympathetic  on  th^^ 
ovarian  and  uterine  vessels. 

Appendage  to  the  ovary  (fig.  187,  i)  (Parovarium,  Organ  of  Roset^cr 
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miiller).  On  holding  up  the  broad  lignraent  of  the  uterus  to  the  light,  a 
collection  of  email  tortuous  tubules  will  be  seen  between  the  ovary  and  the 
Fallopian  tube.  This  is  the  remnant  of  the  u[»per  part  of  the  Wolffian 
body  of  the  foetus ;  it  is  about  one  inch  broad,  with  its  base  to  the  Fallo- 
pian tube,  and  apex  to  the  attached  part  of  the  ovary.  The  small  tubes  arc 
from  twelve  to  twenty  in  number ;  at  the  wider  end  they  are  joined  more 
or  less  perfectly  by  a  tube  crossing  the  rest,  which  is  prolonged  sometimes 
a  short  way  into  the  broa<l  ligament.  Each  tul>e  is  a  cloised  iibrous  capsule 
with  a  clear  fluid  within,  and  with  a  lining  of  epithelium. 

Fallopian  Tubes  (fig.  187,  e).  Two  in  number,  one  on  each  side, 
they  convey  the  ova  from  the  ovaries  to  the  uterus,  and  correspond  in 
their  office  with  the  vasa  deferentia  in  the  male. 

Each  is  about  four  inches  in  length  :  cord-like  at  the  inner  end,  where 
it  18  attached  to  the  up|)er  part  of  the  uterus,  it  increases  in  size  towards 
the  outer  end,  and  terminates  in  a  wide  extremity  (/),  like  the  mouth  of 
a  trumpet.  This  dilated  end  is  fringed,  and  the  pieces  are  called  ^m6n>. 
When  the  fimbriated  end  is  floated  out  in  water,  one  of  the  processes  (ff) 
may  be  seen  to  be  connected  with  the  outer  end  of  the  ovary.  In  the  centre 
of  the  fimbria  is  a  groove  leading  to  the  orifice  of  the  Fallopian  tube. 

On  0|>ening  the  tube  with  care,  the  size  of  the  contained  space,  and  its 
small  aperture  into  the  uterus  can  be  observed.  Its  canal  varies  in  size  at 
different  spots:  the  narrowest  part  is  at  the  orifice  into  the  uterus  (ostium 
uterinum),  where  it  scarcely  gives  |)assage  to  a  fine  bristle;  towards  the 
outer  end  it  increases  a  little,  but  it  is  rather  diminished  in  diameter  at 
the  outer  aperture  (ostium  abdominale). 

Structure.  This  excretory  tube  has  the  same  structure  as  the  uterus 
with  which  it  is  connected,  viz.,  a  muscular  layer  covered  externally  by 
peritoneum,  and  lined  by  mucous  membrane. 

The  muicular  coat  is  formed  of  an  external  or  longitudinal,  and  an  in- 
ternal or  circular  layer;  both  these  are  continuous  witli  similar  strata  in 
the  wall  of  the  uterus. 

The  mucous  membrane  forms  some  longitudinal  folds,  particularly  at  the 
outer  end.  At  the  igner  extremity  of  the  canal  it  is  continued  into  the 
mucous  lining  of  the  uterus,  but  at  the  outer  end  it  joins  the  peritoneum. 
A  columnar  and  ciliated  epithelium  covers  the  surface,  as  in  the  uterus, 
and  is  said  by  Ilenle  to  be  detected  on  the  outer  surface  of  the  fimbria'. 

The  bioodvesseU  and  nerves  are  furnished  from  those  supplied  to  the 
ovary  and  uterus. 

THE  BLADDER,  URETHRA,  AND  RECTUM. 

Bladder.  The  peculiarities  in  the  form  and  size  of  the  female  bladdiT 
have  been  detailed  in  the  description  of  the  connections  of  the  viscera  of 
the  female  jwlvis  (p.  513).  For  a  notice  of  its  structure,  the  anatomy  of 
the  male  bladder  is  to  be  referred  to  (p.  524). 

Dissection,  To  prepare  the  bladder,  distend  it  with  air,  and  remove 
the  peritoneal  covering  and  the  loose  tissue  from  the  muscular  fibres. 

After  the  external  anatomy  of  the  bladder,  and  urethra  has  been  learnt, 
they  are  to  be  slit  open  along  the  upper  part. 

Urethra.  The  length  and  the  connections  of  the  excretory  tube  are 
given  in  page  512. 

The  average  diameter  of  the  urethra  is  rather  more  than  a  quarter  of  nn 
inch,  and  the  canal  is  enlarged  and  funnel-shap<*d  towards  the  neck  of  the 
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iliac  vessels.  The  opposite  suiface  rests  on  the  sacrum,  and  is  covered 
by  the  great  gluteal  muFcle  outside  the  pelvis.  The  upper  border  is  near 
the  hip-bone,  tlie  gluteal  vessels  and  the  su|)erior  gluteal  nerve  being  be- 
tween :  and  the  lower  bonier  is  contiguous  to  tlie  coccygeus  muscle,  tlie 
sacral  plexus,  and  the  sciatic  and  pudic  vessels  intervening. 

Action,  The  pyriformis  belongs  to  the  group  of  external  rotators  of  the 
hip-joint ;  and  its  use  will  be  given  witli  tlie  description  of  the  rest  of  the 
muscle  in  the  dissection  of  the  Buttock. 

The  OBTURATOR  INTERNUS  MUSCLE  has  its  origin  in  the  pelvis,  and 
insertion  at  the  great  trochanter  of  the  femur,  like  tlie  preceding :  but  the 
part  outside  is  almost  parallel  in  direction  with  that  inside  the  pelvis. 

The  muscle  arises  by  a  broad  fleshy  attachment  from  the  obturator  mem- 
brane, except  a  small  part  behind  ;  from  the  pelvic  fascia  covering  its  sur- 
face ;  slightly  from  the  bone  anterior  to  the  thyroid  hole,  but  from  all  the 
smooth  inclined  surface  of  the  pelvis  behind  and  above  that  aperture, 
though  opposite  the  small  sacro-sciatic  foramen  a  thin  layer  of  fat  sepamtes 
the  fleshy  flbres  from  the  Iwne.  The  fibi-es  are  directed  backwards  and 
somewhat  downwards,  and  end  in  three  or  four  tendinous  pieces,  which 
turn  over  the  sharp  edge  of  the  hip-bone  corresponding  with  the  snuUl 
sacro-sciatic  notch.  Outside  the  pelvis  the  tendons  blend  into  one,  which 
is  inserted  into  the  great  trochanter. 

The  muscle  is  in  contact  by  one  surface  with  the  wall  of  the  pelvis  and 
the  obturator  membrane;  by  the  other  surface  with  the  pelvic  fascia,  nnd 
towards  its  lower  border  with  the  pudic  vessels  and  nerve. 

Action.  The  muscle  draws  the  trochanter  towards  the  back  of  the  hip- 
bone over  which  it  bends,  and  rotates  out  the  hip  joint.  For  further  no- 
tice of  its  use,  see  the  dissection  of  the  Buttock. 

CoccYGECS  Muscle.  The  position  and  the  connections  of  this  muscle 
may  be  studied  with  advantage  in  the  interior  ot  the  pelvis.  The  muscle 
is  described  at  p.  501. 

LIGAMENTS  OF  THE  PELVIS. 

The  following  are  the  articulations  between  the  bones  of  the  pelvis: — 
The  several  pieces  of  the  sacrum  and  coccyx  are  united  with  one  another. 
The  sacrum  is  joined  at  its  base  to  the  last  lumbar  vertebra,  at  its  apex  to 
the  coccyx,  and  laterally  to  the  two  innominate  bones.  And  the  innomi- 
nate bones  are  connected  together  in  front,  as  well  as  to  the  sacrum  and 
the  spinal  column  posteriorly. 

Union  of  Pieces  of  Sacrum  and  Coccyx.  Whilst  the  pi<*c<*s  of 
the  sacrum  and  coccyx  remain  separate  they  are  articulated  tws  in  the 
other  vertebne  by  an  anterior  and  posterior  common  ligament,  with  a  disk 
of  intervertebml  substance  for  the  bodies;  and  by  other  ligaments  ibr  the 
neural  arch  and  processes  (p.  d4()). 

After  the  sacral  vertebne  have  coalesced,  only  rudiments  of  the  liga- 
ments of  the  bodies  are  to  be  recognized ;  but  when  the  pieces  of  the  coccyx 
unite  by  bone,  those  ligaments  disappear  in  the  adult  male. 

Sacro-vertebral  Articulation.  The  base  of  the  sacrum  is  articu- 
lated with  the  last  lumbar  vertebra  by  ligaments  similar  to  those  uniting 
one  vertebra  to  another  (p.  846) ;  and  by  one  special  ligament — the  sacro- 
vertebral. 

Dissection,     For  the  best  manner  of  bringing  these  different  ligaments 
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into  view,  the  dissector  may  consult  tlie  directions  already  given  for  the 
dissection  of  the  ligaments  of  the  vertebrae  (p.  346). 

The  common  ligaments  for  tlie  bodies  of  the  two  bones  are  an  anterior 
and  a  |K)sterior,  with  an  intervening  fibro-cartilaginous  substance,  be- 
tween the  neural  arches  lir  the  ligaraenta  sub6ava;  and  between  tlie 
spines  the  supra  and  interspinous  bunds  are  situate.  The  articular  pro- 
cesses are  united  by  capsular  ligaments  with  synovial  membranes. 

The  sacrO'Vertebral  ligament  is  a  rather  strong  bundle  of  fibres,  which 
reaches  from  the  under  suii'ace  of  the  tip  of  the  transverse  process  of  the 
last  lumbar  vertebra  to  the  lateral  part  of  the  base  of  the  sacrum.  Widen- 
ing as  it  descends,  the  ligament  joins  the  fibres  in  fi*ont  of  the  articulation 
between  the  sacrum  and  the  innominate  bone. 

Sacro-coccygeal  Articulation.  The  sacrum  and  coccyx  are 
united  at  the  centre  by  a  fibro-cartilage,  and  by  an  anterior  and  posterior 
common  ligament.  And  there  is  a  separate  articulation  for  the  cornua  of 
the  bones. 

Dissection,  Little  dissection  is  needed  for  these  ligaments.  When 
the  areolar  tissue  has  been  removed  altogether  from  the  bones,  the  ligiv- 
ments  will  be  apparent. 

The  anterior  ligament  (sacro-coccygeal)  consists  of  a  few  fibres  that 
pass  between  the  bones  in  front  of  the  fibro-cartilage. 

The  posterior  ligament  is  wide  at  its  attachment  to  the  last  piece  of  the 
sacrum,  but  narrows  as  it  descends  to  be  inserted  into  the  coccyx. 

The Jibro-cartilage  resembles  that  between  the  bodies  of  the  other  ver- 
tebras, and  is  attached  to  the  surfaces  of  the  bones. 

Articttlation  of  the  cornua.  The  cornua  of  the  first  piece  of  the  coccyx 
are  united  with  the  cornua  of  the  last  sacral  vertebra  by  ligamentous  bands, 
and  not  by  joints  sis  in  the  articular  processes  of  the  other  vertebrae. 

Movement,  Whilst  the  coccyx  remains  separate  from  the  sacrum,  a 
slight  antero-posterior  movement  will  take  place  between  them. 

Sacro-iliac  Articulation.  The  irregular  surfaces  by  which  the 
sacrum  and  the  innominate  bone  articulate,  are  united  by  cartilage  (syn- 
chondrosis), and  are  maintained  in  contact  by  anterior  and  posterior  sacro- 
iliac ligaments.  Interiorly  the  bones  are  further  connected,  without  being 
in  contact,  by  the  strong  sacro-sciatic  ligaments. 

Dissection.  To  see  the  posterior  ligaments,  the  mass  of  muscle  at  the 
back  of  the  sacrum  is  to  be  removed  on  the  side  on  which  the  innominate 
bone  remains.  The  anterior  bands  will  be  visible  on  the  removal  of  some 
areolar  tissue.  The  small  saoro-sciatic  ligament  will  be  brought  into  view 
by  removing  the  coccygeus ;  and  the  large  ligament  is  dissected  with  the 
lower  limb. 

Tlie  anterior  sacro-iliac  ligament  consists  of  a  few  thin  scattered  fibres 
between  the  bones,  near  their  articular  surfaces. 

The  posterior  ligaments  (sacro-iliac)  are  much  stronger  than  the  ante- 
rior, and  the  fibres  are  collected  into  bundles:  these  ligaments  pass  from 
the  rough  inner  surface,  at  the  posterior  end  of  the  innominate  bone,  to 
the  first  two  pieces  of  the  sacrum.  One  bundle,  which  is  distinct  from 
the  others,  and  more  superficial,  is  named  the  oblique  or  long  poMterior 
ligament ;  it  is  attached  to  the  posterior  upper  iliac  spinous  process,  and 
descends  almost  verticiilly  to  the  third  piece  of  the  sacrum. 

Articular  cartilage.  Between  the  irregular  surfaces  of  the  bones  is  a 
thin  uneven  layer  of  cartilage  (fig.  189,  a).  It  fits  into  the  inequalities, 
of  the  osseous  surfaces,  uniting  them  very  firmly  together.     On  separating 
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the  bones  after  the  other  ligsments  are  exumined,  the  cnrtilage  may  be 
detachtid  with  a  knife. 

Movtment,  There  is  scarcely  any  appreciable  motion  in  the  sacro-iliac 
artirolation,  even  when  the  bip'bone  is  BeiTed  by  the  hand,  and  forcibly 
pulled  in  different  directions.  The  articulation  seems  designed  for  se- 
eurity  and  litile  movement,  inasmuch  as  the  surrucen  arc  not  in  contact, 
are  very  irregular,  and  have  a  firm  and  inextengible  piece  of  cartilage 
interposed  between  them.  In  some  instances,  and  especially  during  preg- 
nancy, there  is  a  greater  degree  of  motion  perceptible. 

Two  taero-iciatie  ligament*  pass  from  the  lateral  part  of  the  Racrum 
and  coccyx  to  the  hinder  border  of  the  os  innominatum,  across  the  space 
between  the  bones  at  the  back  of  the  pelvix  :  they  are  named  large  and 
email. 

The  iarge  ligament  (tig.  190,  a)  reaches  from  the  back  of  the  hip  bone, 
and  the  side  of  the  sacrum  and  coccyx  to  the  iscliial  tuberosity.     As  this 


of  ihc  gluteal  region,  no  further 
intire,  see  Disxcction  of  the  Dut- 


may  have  been  cut  in 
notice  is  given  here  ;  but  if  i 
took  for  its  description. 

The  tmali  ligament  (fig.  190,  b)  is  attaohfd  intonmlly  by  a  wide  piece 
to  the  border  of  the  sacrum  and  corcyx,  where  it  in  united  with  the  origin 
of  tlie  preceding  band.  The  fibres  are  directed  outwurds,  and  are  inserted 
by  a  narrowed  {lart  into  the  iechial  <<pinc  of  the  hip  bone.  Its  pelvic  sur- 
face is  covered  by  the  coccyguus  muscle ;  and  by  the  opposite  surface  it 
is  in  contact  with  the  great  sacro-suiatic  ligament.  Above  it  is  the  large 
sacro-sciatic  foramen  ;  and  below  it  is  the  small  foramen  of  the  same  name, 
which  is  bounded  by  the  two  ligaments. 

By  their  position  these  ligaments  convert  into  two  foramina  (sacro- 
sciatic),  the  large  sacro-scialic  excavation  in  the  dried  bones :  the  ojien- 
ings,  and  the  parts  they  give  passage  to,  arc  described  with  the  Buttock. 
35 
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Lkiaments  of  the  Innominate  Bones  (fig.  191).  The  innominate 
1)oni!8  urn  united  in  front,  at  the  pubic  eymphyHiB,  liy  on  inlerposed  piece 
of  cartilnge  anil  special  ligaments;  and  behind,  each  is  connected  with 
the  tranavBrse  process  of  tiie  last  lumbar  vertebra  by  a  aeiuirate  band  (ilio- 
lumbar). In  tlic  centre  of  the  bone  is  a  membranous  structure  closing  the 
thyroid  operture. 

The  ilio'himhar  or  itio-vertehral  ligament  is  triangular  in  form  and  is 
divided  into  fasciculi.  Internally  it  ini  attached  to  the  tip  of  the  trans- 
verse process  of  the  lust  lumbar  vertebra ;  externally  the  fibres  spread  out, 

Fig.  191. 


and  are  inserted  into  llie  iliac-crest  for  about  nn  inch,  opposite  the  ponte- 
rior  part  of  the  iliac  fossa.  To  the  upjter  border  of  the  ligament  the  fascia 
lumborum  is  aitnehed;  its  posterior  surface  is  covered  by  the  quadnitiu 
lumbonira,  and  its  anterior  by  the  iliacus  muscles. 

The  thin  obturator  membrane  (fig.  191,  b)  closes  almost  entirely  the 
thyroid  foramen,  and  is  coni|>os<!<l  of  fibres  crossing  in  diflerent  directions. 
It  is  attached  to  the  bony  margin  of  the  foramen,  except  above  where  the 
obturator  vessels  {utss  through  ;  and  towards  the  lower  part  of  tht'  aperture 
it  is  connecte<l  to  the  [telvie  as|)ect  of  the  hip-bone.  The  surfaces  of  the 
ligament  give  attachment  to  the  obturator  muscles.  Unmches  of  the  ob- 
turator vessels  and  nerve  perforate  it. 

Pibk;  AuTiciLATiON  (fig.  101,  a)  (symphysis  pubis).  The  oval  pubic 
surfaces  <if  the  liip  bones  are  united  by  curtilage,  and  by  fibres  in  front 
of.  and  above  the  bones :  they  arc  also  connected  by  a  strong  subpubic 
ligament. 

The  anterior  piibtc  ligament  (fig.  191,  a)  is  very  strong  and  is  formed 
of  different  layers  of  fibres.  The  superficial  are  oblique,  and  cross  one 
another,  joining  with  the  aponeurosis  of  the  external  oblique  muscle  of 
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the  abdomen  ;  but  the  deeper  fibres  are  transverse  between  the  surfaces 
of  the  bones.     Some  of  tlie  deepest  fibres  contain  cartilage  cells. 

There  is  not  any  strong  posterior  band  ;  but  beneath  the  periosteum  are 
a  few  scattered  fibres  in  contact  with  the  articular  cartilage. 

The  itiperior  ligamentouM  fibres  fill  the  interval  between  the  bones 
above  the  cartilage. 

The  subpubic  ligament  (fig.  191,  d)  (ligam.  arcuatum)  is  a  strong  tri- 
angularly-shaped band  below  the  symphysis,  and  occupies  the  upper  part 
of  the  pubic  arch.  The  apex  of  the  ligament  touches  the  articular  carti- 
lage, and  the  base,  contained  within  the  triangular  pcrinseal  ligament^  is 
turned  towards  the  membranous  part  of  the  urethra. 

Dissection.  The  cartilage  will  be  best  seen  by  a  transverse  section  of 
the  pubes,  which  will  show  the  disposition  of  the  anterior  ligament  of  the 
articulation,  and  the  thickness  of  the  cartilage,  with  its  toothed  mode  of 
insertion  into  the  bone  ;  but  when  opportunity  offers,  a  vertical  section 
may  be  made. 

Cartilage  (fig.  191,  c).  The  cartilage  is  firmly  fixed  to  the  ridged  bony 
surfaces  of  the  symphysis  :  it  is  wider  above  than  below,  and  is  generally 
as  thick  again  before  as  behind.  Variations  in  its  size  depend  on  the 
shape  of  the  bones. 

Towards  the  posterior  part  of  the  cartilage  there  is  a  narrow  fissure 
with  uneven  walb  ;  and  a  fibrous  structure  with  large  interspersed  com- 
pound cells  is  to  be  recognized  in  the  wall.  It  extends  usually  the  whole 
depth  of  the  cartilage  and  through  a  half  or  a  third  of  the  thickness  :  it 
is  said  to  increase  in  pregnancy.  In  some  bodies  it  reaches  through  the 
cartilage  so  as  to  divide  this  into  two  collateral  pieces. 

Movement.  As  the  bones  are  not  in  contact  in  the  pubic  symphysis,  but 
Kte  united  by  an  intermediate  cartilage,  the  motion  is  usually  very  slight. 
The  kind  of  movement  of  the  hip  bone  is  inward  and  outward,  so  as  to 
increase  or  diminish  the  pelvic  cavity. 

When  the  pubic  cartilage  is  divided  into  two  by  a  larger  central  space 
than  usual,  greater  freedom  of  motion  is  present  in  the  symphysis  ;  and 
in  pregnancy  the  looseness  of  the  innominate  bone  is  sometimes  so  great 
as  to  interfere  seriously  with  locomotion. 
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TABLE  OF  THE  ARTERIES  OF  THE  ABDOMEN. 


r  1.  Phrenic. 


o 
« 


M 
O 

s 

O 

a 
m 
< 

9 


2.  CoDliftc  axU*  .  « 


Coronary 


hepatic 


3.  superior 
mesenteric* 


4.  middle  capsu- 
lar 

0.  renal 

6.  spermatic 


7.  Inferior 
mesenteric* 


splenic 


'^  Pancreatic 
Intestinal 
ileo- colic 
riffht  colic 
middle  colic 


(Esophageal 
gastric. 

Superior  pyloric 
gastro-epiploic 

left  hepatic 

braoch 
right  hepatic 

branch 

''  pancrentic 
va*a  brevia 
Rplenic 
left  gastro- 
epiploic 


Inferior  pyloric 
pancreatieo>  d  oodenal . 


I  Cystic. 


r  Left  colic 
J  sigmoid 
i   superior 

[^     hjemorrhoidal 


8.  lumbar 

9.  middle  sacral* 


r  External  iliac 


i 


Epigastric  .    . 
circumdex  iliac 


Pnbic  branch 

anastomotic 

cremasteric. 


,  10.  common  iliac .  ■. 


internal  iliac 


Parietal 
branches 


Ilio-lumbar 

lateral  sacral 

^  Superficial 
\  deep. 


gluteal 


sciatic 


pudie 


.  •< 


.  visceral 
branches 


Coccygeal 
eomes  nervi 
iHchiadicl 
muscular. 

r  Visceral 

inferior  hjemor- 
rhoidal 

superficial  peri- 
neal 

trans  Terse  peri- 
neal 

artery  of  the 
bulb 

to  corpus  carer- 
noMum 

dorsal  artery. 


.  obturator      Articular. 

Middle  hamorrholdal 

▼esical 

uterine 

yaginal. 


*  The  branches  marked  with  an  asterisk  are  single. 


VEINS  OF  THE  ABDOMEN. 


549 


TABLE  OF  THE  VEINS  OF  THE  ABDOMEN. 


Vlnceral 
bntochet 


"Z 

e 

K 
M 

> 

O 


Internal  iliae  •> 


'  I.  Common  iliae.    .•< 


external  iliac 

illo-lnmbar 
lateral  tacral 
middle  »acral 
.    into  the  left. 


Epigastric 
eircumllex 
iliac 


^  2.  Vertebro-lumbar 

5.  right  Rpermatic 

4.  renal ) 

A.  right  capsalar 

6.  diaphragmatic 

7.  hepatic  reins 
which  bring 
blood  from  the 

t      veua  porta. 


Right 
left    . 


i  capenlar 

•hi 


ipermatic 


f  Splenic 1 


I 


Hemorrhoidal 
plexns 

r  Veeieal 
Teelco-proetatie   >  dorsal  uf  the  penis 
plexns  I  deep  Teius  of  the 

i.     penis, 
uterine 

^  raginal. 


r  Obturator 


parietal 
branches  "^ 


pndic   .    .    . 


sciatic 


gluteal. 


Tkita  pobta 


J 


superior  mesenteric  -> 


coronary 


Splenic 

branches 
vasa  brevia 

riancreatic 
eft  gastro- 
epipluic 


inferior  . 

meseoteric .  " 


Intestinal 
Heo-colic 
right  colic 
middle  colic 
right  gastro- 
epiploic 
pancreatic 
pancreatico- 
duodenal 


Left  colic 
sigmuid 
superior 
hamor- 
rhoidal. 


"  Veins  of  corpat  ca- 
vernosum 
of  the  bulb 
.<<  transrerseperinjeal 
superficial  periocal 
inferior  hjemor- 
rhoidal. 


f  coccygeal 
comes  nervi    ichia- 

dici 
muscular. 


.  cystic 
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TABLE  OF  THE  SPINAL  NERVES  IN  THE  ABDOMEN. 


LUMBAB 
8PIXAL 
NBRTBS   ■{ 

divide 
into  .    . 


Posterior  bntaohes 


•i 


IntArnBl  . 
externftl . 


'  Uio-hypogastric 


ilio-ingninal    . 

external  cuta- 
neous   .    .    . 


Anterior  branches:  of 
tliese  tlie  four  first 
end  In  the  Lumbar  -< 
PLXXU8,*  which 
sapplies     .... 


genito-craral  . 


anterior  craral 


obturator 


Mascnlar. 

Mascnlar 
cntaneoas. 

Gntaneous  of  the 

ilium 
hypogastric  branch. 

<  To  integuments  of 
(      the  groin. 

5  To  iotegnments  of 
(      the  thigh. 

S  Genital  branch 
(  erural  branch. 

r  Branches  Inside  the 
pelvis 


''  To  the  iliacmi 
moscle. 

To  the  femoral 
artery. 


Branches  outside      S  are  noticed  in 


the  pelvis 


tside      I 
•    •    •  I 


Accessory  .    . 


thigh. 

Other  offsets 
are  deseribeJ 
in  the  thigh. 


*  The  Inmbo-sacral  gives  off  the  snp^rlor  gluteal  nerre. 


'  Posterior  branches 
unite  together  and 
give  off    ...    . 


Sacral 

SPINAL 
KKRTBS    -< 

divide 
into  .    . 


Muscular  and 
cutaneous 
filaments. 


f  Branches  inside 
the  pelvis 


The  anterior  branches 
of  the  four  superior 
unite  with  the  lum- 
bo-sacral  in  the  sa- 
cral PLEXUS, f  and 
furnish 


branches  outside 
the  pelvis     .    . 


Visceral 

to  levator .ani 

to  obturator  intern  as 

to  the  pyriformis 


pndic 


inferior  hjemor- 
rhoidal  {sometimes). 

to  the  gluteus  maxi- 
mus 

to  the  superior  ge> 
melius 

to  the  inferior  ge- 
mellus and  the 
quadratus 

articular 

small  sciatic 

great  sciatic. 


Inferior 
hamorrhoidal 
saperflcisl 
perioaal  {an' 
terior  and 
posterior) 
mascnlar 
to  the  bulb 
dorsal  of  the 
penis. 


these  are  de- 
scribed in  tht' 
Thigh. 


t  The  other  sacral  nerves  are  described  at  p.  618. 
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TABLE  OF  SYMPATHETIC  NERVE  OP  THE  ABDOMEN. 


'  Diaphragmatic 


coBliae •• 


SoLAB  PLBxrs*  or  pre- 
Tertebral  eoDtre  of  the 
abdomen,  famishes  the  " 
following  plexuses : 


Coronary  plexns 


hepatie 


splenic 


r  Pyloric 

J  right  gastro-eplplole 
*   I   panereatico-duodenal 
t  cystic. 


5  Left  gastro-epiplole 

•        •        •        •     \ 


pancreatic. 


saperior  mesenteric  .       Offsets  to  small  and  large  intestine, 
suprarenal 

renal Spermatic  plexus,  filaments  to  the. 

aortic Hypogastric. 

spermatic 

^  inferior  mesenteric 


*  This  receives 


^  Offsets  to  the  large  intestine 
'   {    Superior  hemorrhoidal. 


C  Great  splanchnic  nerves. 

.  <  part  of  small  splanchnic. 

(offset  of  pneumogastric. 


Htpooastxio  PLtxirnt 
ends  In  the  pelvic 
plexus  on   ench  side, 
which  gives  the  folio W' 
Ing  plexuses    .    .    .    . 


inferior  hamorrholdal 


vesical  . 

uterine 
L  vaginal 


r  Prostatic 

cavernous 

deferential 
^  to  vesiculn  semlnales. 


External  branches 


Qaholiatrd  cord  of  the 
sympathetic  in  the  ab-  •< 
dotneu  supplies     .     .     . 


internal 


t  This  is  Joined  above  by    . 


To  the  lumbar  and  sacral  spinal  nerves. 

'  To  aortic  plexus 
to  hypogastric  plexus 
to  Join  round  middle  sacral  artery 
between  the  cnrds  on  the  coccyx,  in  the 
ganglion  impar. 


(  The  aortic  plexus 
'  I  filaments  from  the  lumbar  ganglia. 
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Pneumogastric 


r  Right 

•     •    .  H 


(  Coronary  branches  to  the  back  of  the  stomach 
*  \  fllamentM  to  Join  the  coeliac  and  splenic  plexusen. 


If.  \  Coronary  branches  to  the  front  of  the  stomach,  and 
}     to  the  hepatic  plexus. 
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CHAPTER  IX. 

DISSECTION  OF  THE  LOWER  LIMB. 


Section  I. 

THE  FRONT  OF  THE  THIGH. 

All  the  parts  described  in  Section  I.  are  to  be  examined  before  the 
time  for  turning  the  body  arrives. 

Position,  During  the  dissection  of  the  front  of  the  thigh  the  body  lies 
on  the  back,  with  the  buttocks  resting  on  the  edge  of  the  table,  and  with 
a  block  of  suitable  size  beneath  the  loins.  The  lower  limb  should  be  sup- 
ported in  a  half-bent  position  by  a  stool  beneath  the  foot,  and  should  be 
rotated  outwards  to  make  evident  a  hollow  at  the  upper  part  of  the  thigh. 

Surface  marking.  Before  any  of  the  integument  is  removed  from  the 
limb,  the  student  is  to  observe  the  chief  eminences  and  hollows  on  the 
surface  of  the  thigh. 

The  limit  between  the  thigh  and  abdomen  is  marked,  in  front,  by  the 
firm  band  of  Poupart's  ligament  reaching  from  the  crest  of  the  hip  bone 
to  the  pubes.  On  the  outer  side,  the  separation  is  indicated  by  the  con- 
vexity of  the  iliac  crest  of  the  hip  bone,  which  subsides  behind  in  the 
sacrum  and  coccyx.  On  the  inner  side  is  the  projection  of  the  pubes, 
from  which  a  line  of  bone  (pubic  arch)  may  be  traced  backwards  along 
the  inner  and  upper  parts  of  the  limb  to  the  ischial  tuberosity. 

On  the  anterior  aspect  of  the  thigh,  and  close  to  Poupart's  ligament,  is 
a  slight  hollow,  corresponding  with  the  triangular  space  of  Scarpa,  in 
which  the  larger  vessels  of  the  limb  are  contained ;  and  extending  thence 
obliquely  towards  the  inner  side  of  the  limb,  is  a  slight  depression  mark- 
ing the  situation  of  the  femoral  artery  beneath.  The  position  of  the 
arterial  trunk  may  be  ascertained  by  a  line  from  the  centre  of  the  interval 
between  the  symphysis  pubis  and  the  crest  of  the  hip  bone,  to  the  inner 
condyle  of  the  femur. 

At  the  outer  side  of  the  thigh,  about  four  inches  below  and  behind  the 
anterior  part  of  the  iliac  crest,  the  well-marked  projection  of  the  great 
trochanter  of  the  femur  will  be  recognized.  In  a  thin  body  the  head  of 
the  femur  may  be  felt  by  rotating  the  limb  inwards  and  outwards,  whilst 
the  thumb  of  one  hand  is  placed  in  the  hollow  below  Poupart's  ligament, 
or  the  fingers  behind  tlie  great  trochanter. 

At  the  knee  the  outline  of  tlie  several  bones  entering  into  the  formation 
of  the  joint  may  be  traced  with  ease.  In  front  of  the  joint,  when  it  is 
half-bent,  the  rounded  prominent  patella  may  be  perceived;  this  bone  is 
firmly  fixed  whilst  the  limb  is  kept  in  the  same  position,  but  is  moved 
with  great  freedom  when  the  joint  is  extended,  so  as  to  relax  the  muscles 
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inserted  into  it.  On  each  side  of  the  patella  is  the  projection  of  the  con- 
dyle of  the  femur,  but  that  on  the  inner  si<le  is  the  largest.  If  the  fingers 
are  passed  along  the  sides  of  the  patella  whilst  the  joint  is  half-bent,  they 
will  be  conducted  to  the  tuberosities  of  the  head  of  the  tibia,  and  to  a 
slight  hollow  between  the  bones. 

Behind  the  joint  is  a  slight  dspression  over  the  situation  of  the  ham  or 
popliteal  space ;  and  on  its  sides  are  firm  boundaries,  which  are  formed  by 
the  tendons  (hamstrings)  of  the  flexor  muscles  of  the  leg. 

Dissection.  With  the  position  of  the  limb  the  same  as  before  directed, 
the  student  begins  the  dissection  with  the  examination  of  the  subcutaneous 
fatty  tissue  with  its  nerves  and  vessels. 

At  first  the  integument  is  to  be  reflected  only  from  the  hollow  on  the 
front  of  the  thigh  close  below  Poupart's  ligament.  To  raise  the  skin 
from  this  part,  an  incision  about  four  inches  in  length,  and  only  skin  deep, 
is  to  be  made  from  the  pubes  along  the  inner  border  of  the  thigh.  At  the 
lower  end  of  the  first  incision,  another  cut  is  to  be  directed  outwards 
across  the  front  of  the  limb  to  the  outer  aspect ;  and  at  the  upper  end  the 
knife  is  to  be  carried  along  the  line  of  PoujMirt's  ligament  as  far  as  the 
crest  of  the  hip  bone.  The  piece  of  skin  included  by  these  incisions  is 
to  be  raised  and  turned  outwards,  without  taking  with  it  the  subcutaneous 
fat. 

The  subcutaneous  fatty  tissue,  or  the  superficial  fascia,  forms  a  general 
investment  for  the  limb,  and  is  constructed  of  a-  network  of  areolar  tissue, 
with  fat  or  adipose  substance  amongst  the  meshes.  As  a  part  of  the  com- 
mon covering  of  the  body,  it  is  continuous  with  that  of  the  neighboring 
regions,  consequently  it  may  be  followed  inwards  to  the  scrotum  or  labium, 
and  upwards  on  the  abdomen. 

Its  thickneas  varies  in  diflerent  bodies,  according  to  the  quantity  of  fat 
in  it ;  and  at  the  up[>er  part  of  the  thigh  it  is  divisible  into  two  strata 
(superficial  and  deep)  by  some  cutaneous  vessels  and  inguinal  glands. 
The  superficial  of  the  two  layers  is  apparent  after  the  removal  of  the  skin, 
but  its  connections  will  be  made  more  evident  by  the  following  dissection. 

Disseetiofi,  To  reflect  the  superficial  stratum  of  the  fascia,  incisions 
similar  to  those  in  the  skin  are  to  be  employed,  though  the  transverse  one 
is  not  to  reach  so  low  on  the  thigh  by  a  couple  of  inches ;  and  the  separa- 
tion from  the  subjacent  structures  is  to  be  begun  at  the  lower  part,  where 
the  large  saphenous  vein,  and  a  condensed  or  membranous  appearance  on 
the  under  surface,  will  mark  the  depth  of  the  stratum.  This  layer  of  the 
fat  may  be  thrown  upwards  readily,  by  a  few  touches  of  the  knife  along 
the  middle  line  of  the  limb;  but  where  vessels  and  glands  are  not  found, 
viz.,  along  the  outer  and  inner  borders  of  the  thigh,  the  separation  of  the 
8U|)erficial  fascia  into  two  layers  cannot  be  easily  made. 

The  subcutaneous  layer  of  the  fat  decreases  in  thickness  near  Poupart's 
ligament,  becoming  more  fibrous  at  the  same  s{>ot ;  and  at  its  under  asi)ect 
is  a  smooth  and  membranous  surface.  It  conceals  the  su^ierficial  vessels 
and  the  inguinal  glands,  and  is  separated  by  these  from  Poupart's  liga- 
ment. 

Dissection  (fi^.  103).  The  inguinal  glands  and  the  su])erficial  vessels 
are  to  be  next  laid  bare  by  the  removal  of  the  surrounding  fat ;  but  the 
student  is  to  be  careful  not  to  destroy  the  deeper,  very  thin  layer  of  the 
superficial  fascia,  which  is  beneath  them,  and  is  visible  chiefly  on  the 
inner  side  of  the  centre  of  the  limb.  Three  sets  of  vessels  are  to  be  dis- 
sected out: — One  set  (artery  and  vein)  is  directed  inwards  to  the  pubes, 
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and  is  named  external  pudic ;  another,  superficial  epigastric,  ascends  over 
Poupart*s  ligament ;  and  the  third,  or  the  superficial  circumflex  iliac, 
appears  at  the  outer  border  of  the  limb.  The  large  vein  in  the  middle 
line  of  the  thigh  to  which  the  branches  converge,  is  the  internal  saphenous. 

Some  of  the  small  lymphatic  vessels  may  be  traced  from  one  inguinal 
gland  to  another. 

A  small  nerve,  the  ilio-inguinal,  is  to  be  sought  on  the  inner  side  of  the 
saphenous  vein,  close  to  the  pubes ;  and  the  branch  of  the  genito-crural 
nerve,  or  an  ofiset  of  it,  may  be  found  a  little  outside  the  vein. 

Superficial  Vessels.  The  small  cutaneous  arteries  at  the  top  of  the 
thigh  are  tlic  first  branches  of  the  femoral  trunk ;  they  pierce  the  deep 
fascia  (fascia  lata),  and  are  distributed  to  the  integuments  and  the  glands 
of  the  groin. 

The  external  pudic  artery  (b)  (superior)  crosses  the  spermatic  cord  in 
its  course  inwards,  and  ends  in  the  integuments  of  the  penis  and  scrotum, 
where  it  anastomoses  with  offsets  of  the  internal  pudic  artery. 

Another  external  pudic  branch  (inferior,  p.  565)  pierces  the  fascia  lata 
at  the  inner  border  of  the  thigh,  and  ramiBes  also  in  the  scrotum.  In 
the  female  both  branches  supply  the  labium  pudendi. 

The  superficial  epigastric  artery  (c)  passes  over  Poupart's  ligament  to 
the  lower  part  of  the  abdomen  (p.  407),  and  communicates  with  branches 
of  the  deep  epigastric  artery. 

The  superficial  circumflex  iliac  artery  (d)  is  the  smallest  of  the  three 
branches :  appearing  as  two  or  more  pieces  on  the  outer  border  of  the 
thigh  near  the  iliac  crest,  it  is  distributed  in  the  integuments :  it  supplies 
an  ofiset  with  the  external  cutaneous  nerve. 

A  vein  accompanies  each  artery,  having  the  same  name  as  its  companion 
vessel ;  and  ends  in  the  upper  part  of  the  saphenous  vein,  with  the  excep- 
tion of  that  with  the  inferior  pudic  artery :  but  the  description  of  these 
veins  will  be  given  in  a  subsequent  page. 

The  superficial  inguinal  glands  (e)  are  arranged  in  two  lines.  One 
set  lies  across  the  thigh,  near  Poupart's  ligament;  and  the  other  is  situate 
along  the  side  of  the  saphenous  vein.  In  tlie  lower  or  femoral  group  the 
glands  are  larger  than  in  the  upper,  and  the  lymphatic  vessels  from  the 
surface  of  the  lower  limb  enter  them.  The  upper  or  abdominal  group  is 
joined  by  the  lymphatics  of  the  penis,  by  those  of  the  lower  part  of  the 
abdomen,  and  by  those  of  the  buttock.  The  glands  vary  much  in  number 
and  size ;  and  not  unfrequently  the  longitudinal  set  by  the  side  of  the  vein 
are  blended  together. 

Dissection,  The  deeper  layer  of  the  superficial  fascia  is  to  be  detached 
from  the  subjacent  fascia  lata.  Internal  to  the  saphenous  vein  a  thin 
membrane  can  be  raised  by  transverse  cuts  above  and  below,  and  by  a 
longitudinal  one  on  the  inner  side  of  the  thigh  ;  but  external  to  that  vessel 
there  exists  scarcely  a  continuous  layer.  The  handle  of  the  scalpel  may 
be  employed  in  the  separation ;  and  the  dissector  is  to  avoid  injuring  the 
nerves  and  vessels.  In  reflecting  the  stratum  the  margin  of  an  aperture 
(saphenous)  in  the  fascia  lata  will  become  apparent. 

The  deeper  layer  of  the  superficial  fascia  is  a  very  thin  membraniform 
stratum,  which  is  most  evident  near  Poupart's  ligament,  and  on  the  inner 
side  of  the  saphenous  vein.  About  one  inch  below  the  ligament  it  conceals 
the  large  saphenous  opening  in  the  fascia  lata ;  and  as  it  stretches  across 
the  aperture  it  is  attached  to  the  circumference — internally  by  loose  areolar 
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tissue,  but  externally  by  firm  fibrous  bands ;  it  is  also  connected  with  the 
loose  crural  sheath  of  the  subjacent  vessels  in  the  aperture. 

The  part  of  the  stratum  over  the  saphenous  opening  is  perforated  by 
many  small  a()ertures  for  the  transmission  of  the  lymphatics ;  and  it  has 
been  named  cribriform  fascia  from  its  sieve-like  appearance.  In  a  hernial 
protrusion  through  that  opening  the  cribriform  portion  is  projected  forwards 
by  the  tumor,  and  forms  one  of  the  coverings. 

Dissection.  Now  the  student  has  observed  the  disposition  of  the  super- 
ficial fascia  near  Poupart*s  ligament,  he  may  proceed  to  examine  the 
remainder  of  the  subcutaneous  covering  of  the  thigh,  together  with  the 
vessels  and  nerves  in  it. 

To  raise  the  skin  from  the  front  of  the  thigh,  a  cut  is  to  be  carried 
along  the  centre  of  the  limb,  over  the  knee  joint,  to  rather  below  the  tu- 
bercle of  the  tibia.  At  the  extremity  a  transverse  incision  is  to  be  made 
across  the  front  of  the  leg,  but  this  is  to  reach  farthest  on  tlie  inner  side. 
The  skin  may  be  reflected  in  flaps  inwards  and  outwards ;  and  as  it  is 
raised  from  the  front  of  the  knee  a  superficial  bursa  between  it  and  the 
patella  will  be  opened. 

The  saphenous  vein  is  first  to  be  traced  out  in  the  fat  as  far  as  the  skin 
is  reflected,  but  in  removing  the  tissue  from  it  the  student  should  be  care- 
ful of  branches  of  the  internal  cutaneous  nerve. 

The  cutaneous  nerves  of  the  front  of  the  thigh  (fig.  192)  are  to  be 
sought  in  the  fat,  with  small  cutaneous  arteries,  rn  the  following  positions : 
On  the  outer  margin,  below  the  upper  third,  is  placed  the  external  cuta- 
neous nerve.  In  the  middle  of  the  limb,  below  the  upper  third,  lie  the 
two  branches  of  the  middle  cutaneous  nerve.  At  the  inner  margin  are  the 
ramifications  of  the  internal  cutaneous  nerve — one  small  offset  ap]>earing 
near  the  upper  part  of  the  thigh  ;  one  or  more  about  half  way  down  ;  and 
one  of  the  terminal  branches  (anterior)  about  the  lower  third. 

On  the  inner  side  of  the  knee  three  other  cutaneous  nerves  are  to  be 
looked  for:  One,  a  branch  of  the  great  saphenous,  is  directed  outwards 
over  the  middle  of  the  patella.  Another,  the  trunk  of  the  great  saphenous 
nerve,  lies  by  the  side  of  the  vein  of  the  same  name,  close  to  the  lower 
part  of  the  surface  now  dissected.  And  the  third  is  a  terminal  branch 
(inner)  of  the  internal  cutaneous  nerve,  which  is  close  behind  the  pre- 
ceding, and  communicates  with  it. 

Vessels.  AH  the  cutaneous  veins  on  the  anterior  and  inner  aspects  of 
the  thigh  are  collected  into  one ;  and  this  trunk  is  named  saphenous  from 
its  manifest  appearance  on  tlie  surface. 

The  internal  saphenous  vein  (fig.  193,  o)  is  the  cutaneous  vessel  of  the 
inner  side  of  the  lower  limb,  and  extends  from  the  foot  to  the  upper  part 
of  the  thigh.  In  the  part  of  its  course  now  dissected,  the  vessel  lies  infe- 
riorly  somewhat  behind  the  knee-joint ;  but  as  it  ascends  to  its  termina- 
tion, it  is  direct«»d  along  the  inner  side  and  the  front  of  the  thigh.  Near 
Poupart's  ligament  it  pierces  the  fascia  lata  by  a  sjK^cial  opening  named 
saphenous,  and  enters  the  deep  vein  (femoral)  of  the  limb. 

Su|>erflcial  branches  join  it  both  extenially  and  internally  ;  and  near 
Poupart's  ligament  the  three  veins  corresjwnding  with  the  arteries  in  that 
situation,  viz.,  external  pudic  (A),  superficial  epigastric  (c),and  circuinflex 
iliac  (rf),  terminate  in  it.  Towards  the  upper  part  of  the  limb  the  veins 
of  the  inner  side  and  back  of  the  thigh  are  most  frequently  united  into  one 
branch,  which  enters  the  saphenous  trunk  near  the  aperture  in  the  fascia 
lata;  and  sometimes  those  on  the  outer  side  of  the  thigh  are  collected  to- 
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gether  in  «  similar  wwy.  When  this  arrangement  exiits  three  lai^  Teing 
will  be  proaent  on  the  front  of  the  thigh,  near  the  saphenous  opening.  On 
the  side  of  the  knee  tlie  vein  receives  a  deep  branch  from  the  joint. 

Some  unnamed  oiianeott*  arteriet  are  distributed  to  the  intcgunienti 
along  with  the  nerves  ;  and  the  Buperticial  branch  of  the  anaetomotic  artery 
(p.  568)  accompanies  the  saphenous  nerve  and  iis  branches  near  the  knee. 
Nerves.  The  cutaneous  nerves  of  the  tliigh  are  derived  from  br&nchet 
of  tiie  lumbar  plexus,  and  are  distributed  in  greater  number  on  the  inner 
than  the  outer  side. 

llio-inguinal.     This  nerve  (p.  497)  is  small  in  size,  and  reaches  the 
surface  by  passing  through  the  external  ab- 
Fig.  192.  dominal  ring  (fig.   192,  ');    it  supplies  the 

scrotum,  and  endd  in  the  contiguous  part  of 
the  ihigh,  internal  to  the  saphenous  vein. 

The  Genito-erural.  The  crural  branch  of 
this  nerve  (p.  497)  pierces  the  fascia  lata 
near  Poupart's  ligament  (fig.  192,  *),  rather 
external  to  the  line  of  the  femoral  artery. 
After  or  before  the  nerve  has  become  super- 
ficial it  communicates  with  the  middle  cuta- 
neous nerve  ;  and  it  extends  on  the  anterior 
aspect  of  the  tliigh  as  far  aa  midway  between 
the  knee  and  the  pelvis. 

Occasionally  this  branch  is  of  large  size, 
and  takes  the  place  of  the  external  cutaneous 
nerve  on  the  outer  side  of  the  limb. 

The  external  culaneout  nerve  (p.  497) 
ramifies  on  the  outer  aspect  of  the  limb  (fig. 
192,  ').  At  first  it  is  contained  in  a  promi- 
nent  ridge  of  the  fascia  lata  on  the  outer  mar- 
gin of  the  thigh,  where  it  divides  into  an  an- 
terior and  a  posterior  branch. 

The  posterior  branch  subdivides  into  two 
or  three  others,  which  arch  backwards  to 
supply  the  integuments  of  the  outer  part  of 
the  thigh  as  low  as  the  middle. 

The  anterior  branch  appears  on  the  sur- 
face of  the  fascia  lata  about  four  inches  from 
Foupart's  ligament,  and  is  continued  to  the 
knee ;  it  distributes  branches  laterally,  but 
those  towards  the  posterior  surface  are  the 
most  numerous,  and  the  largest  in  size. 

Middle  cutaneoui  (fig.  192, ').  The  nerve 
of  tlie  centre  of  the  thigh  is  a  cutaneous  ofiset 
of  the  anterior  crural  (p.  497).  and  divides 
into  two  branches.  It  is  transmitted  through 
the  fascia  lata  about  three  inches  from  Pou- 
part's  ligament,  and  its  branches  are  con- 
tinued to  the  knee.  In  the  fat  this  ner\-e  is 
united  with  the  genito-erural  and  internal 
s.  iiio-hrpogMtricoD  ihebsiiji.        cutaneous  nerves. 

Internal  ctilanroui.    Derived  from  the  an- 
terior cmral  trunk,  this  nerve  is  furnished  to  all  the  inner  side  of  the 
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thigh.     It  is  divided  into  two  branches  (anterior  and  inner),  which  perfo- 
rate the  fascia  in  separate  places. 

The  anterior  branch  becomes  cutaneous  in  the  lower  third  of  the  thigh, 
in  the  line  of  the  inner  intermuscular  septum  (fig.  192, '),  along  which  it 
is  continued  to  the  knee.  This  branch  is  distributed  in  the  lower  third 
of  the  thigh,  as  well  as  over  the  [mtella  and  the  inner  side  of  the  knee- 
joint,  and  is  united  with  the  patellar  branch  of  the  internal  saphenous 
nerve. 

The  inner  branch  (fig.  207,  ')  perforates  the  faHcia  at  the  inner  side  of 
the  knee  behind  the  internal  saphenous  nerve,  with  which  it  communi- 
cates ;  it  furnishes  offsets  to  the  inside  of  the  knee,  and  to  the  upper  half 
of  the  leg  on  the  inner  surface. 

Other  small  offsets  of  the  nerve  supply  the  inner  side  of  the  thigh,  and 
appear  by  the  side  of  the  saphenous  vein.  One  or  two  come  into  view 
near  the  upper  jmrt  of  the  vein,  and  reach  as  far  as  the  middle  of  the 
thigh ;  and  one,  larger  in  size  than  the  rest,  becomes  cutaneous  where  the 
others  cease,  and  extends  as  far  as  the  knee. 

The  internal  saphenous  (fig.  192,  ^),  a  branch  of  the  anterior  crural,  is 
continued  to  the  foot,  but  only  a  small  part  of  it  is  now  visible.  The 
nerve  pierces  the  fascia  on  the  inner  side  of  the  knee;  and,  after  commu- 
nicating with  the  inner  branch  of  the  internal  cutaneous,  gives  forwards 
some  offsets  over  the  knee-joint.  Finally  it  accom])ani(.«  the  saphenous 
vein  to  the  leg  and  foot. 

Its  patellar  branch  (fig.  192,  *)  appears  on  the  inner  side  of  the  knee 
above  the  preceding,  and  is  soon  joined  by  the  internal  cutaneous  nerve. 
It  ends  in  many  branches  over  the  patella  ;  these  communicate  with  offsets 
from  the  middle  and  external  cutaneous  nerves,  and  form  an  interlace- 
ment— plexus  patellae — over  the  joint. 

Dissection,  I^t  the  fat  and  the  inguinal  glands  be  now  removed  from 
the  surface  of  the  fasina  lata,  the  cutaneous  nerves  being  thrown  aside  to 
be  traced  afterwards  to  tlieir  trunks. 

At  the  up])er  part  of  the  thigh  the  student  is  to  define  the  saphenous 
opening  in  the  fascia  lata  by  detaching  the  sui)erficial  fascia.  The  inner 
side  is  easily  shown.  But  tlie  outer  border  is  blended  with  the  su))erficial 
fascia  and  with  the  subjacent  crural  sheath ;  and  it  is  only  after  the 
uniting  fibrous  bands  are  broken  or  cut  through  that  its  semilunar  edge 
comes  into  view. 

T\\Q  fascia  lata  is  the  deep  aponeurosis  of  the  thigh.  It  surrounds  the 
limb  with  a  firm  sheath,  and  sends  inwards  septa  between  the  different 
muscles.  This  membranous  investment  is  of  a  bluish-white  color,  but  in 
fat  bodies  is  sometimes  so  slight  as  to  be  taken  away  with  the  subcu- 
taneous fat. 

It  is  much  stronger  on  the  outer  than  the  inner  aspect  of  the  limb  where 
it  receives  the  insertion  of  the  tensor  vaginse  feinoris,  and  the  greater  part 
of  the  gluteus  maximus  muscle.  This  thickened  part  (ilio-tibial  band)  is 
attached  above  to  the  hip-bone  and  below  to  the  bones  of  the  leg,  and 
helps  the  extensor  muscle  to  keep  the  knee-joint  straight  in  standing. 

Numerous  apertui*es  exist  in  the  fascia  for  the  transmission  of  the  cuta- 
neous nerves  and  vessels  ;  and  the  largest  hole  is  near  Poupart's  ligament, 
to  permit  the  passage  of  the  internal  8a|)henous  vein. 

Proc<Jsses  prolonged  from  the  under  surface  form  septa  between,  and 
fibrous  sheaths  around  the  s<»veral  muscles.  Two  of  the  processes  are 
larger  than  the  rest,  and  are  named  outer  and  inner  intermuscular  septa  of 
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the  tliigh  :  they  are  fixed  to  the  femur,  so  as  to  limit  on  the  sides  the 
extensor  of  the  knee.  The  position  of  these  partitions  is  marked  on  the 
surface  by  white  lines. 

At  the  top  of  the  thigh  the  fascia  is  fixed  to  the  prominent  borders  of 
the  pelvis.  Thus  it  is  connected  externally  with  the  iliac  crest,  and  inter- 
nally nith  the  pnbee  and  tiie  pubic  arch.  In  the  middle  line  behind  it  is 
joined  to  the  lower  end  of  the  sacrum  and  coccyx  ;  and  in  front,  to  Pou- 
part's  ligament  between  the  pubes  and  the  iliac  crest.  Behind  the  knee- 
joint  the  fascia  passes  uninterruptedly  to  the  leg ;  but  in  front  of  the  ar- 
ticulation it  blends  with  nn  expansion  from  the  extensor  muscle,  and  is 
continued  over  the  joint  and  the  patella,  though  separated  from  that  bone 
by  a  bursH,  to  be  inserted  into  the  hea<1s  of  the  tibia  and  fibula. 

On  each  side  of  the  patella  is  a  band  of  almost  transverse  fibres  (reti- 
naculum) which  is  attached  to  and  supports  the  knee-cap.     The  outer, 
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txternally  with  the  itio-tibial  band,  and 
xtcrnue  at  its  attachment  to  the  upper 
part  of  the  patella:  it  guides  the  {miella  outwards  when  the  joint  is  bent. 
The  inner  band,  of  slight  strength,  is  fixed  to  the  patella  lower  than  the 
other,  nnd  unites  with  the  insertion  of  the  inner  vastus. 

Directions.     The  flaps  of  akin  which  were  removed  from  the  front  of 
the  thigh,  to  follow  the  cutaneous  vessels  and  nerves,  are  to  be  now 
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stitched  together  to  keep  moist  the  subjacent  parts ;  and  the  saphenous 
opening  is  to  be  learnt. 

The  saphoneous  opening  in  the  fascia  lata  (fig.  193,y*)  is  a  narrow  semi- 
lunar slit,  which  is  situate  rather  to  the  inner  side  of  the  middle  line  of  the 
thigh.  It  measures  about  a  third  of  an  inch  in  width,  and  one  inch  and  a 
half  in  length.  Its  upper  extremity  (superior  coniu)  is  at  Poupart's  ligli- 
ment;  and  its  lower  extremity  (inferior  cornu)  is  distant  from  that  struc- 
ture about  one  inch  and  a  half,  and  presents  a  well-defined  margin. 

The  inner  part  of  the  opening  is  i)osterior  to  the  level  of  the  femoral 
vessels,  and  is  flattened  over  the  subjacent  muscle  (pectineus) ;  but  it  is 
marked  below  by  a  thin  and  sharp  border. 

The  outer  boundary  is  much  stronger,  and  has  a  semilunar  border  when 
detached,  whose  concavity  is  turned  downwards  and  inwards.  This  edge 
is  named  from  its  sh&pe  falciform  margin  of  the  saphenous  opening  (falci- 
form process  of  Burns) ;  it  is  superficial  to  the  femoral  vessels,  and  is  con- 
nected by  fibrous  bands  to  the  crural  sheath,  and  to  the  deeper  layer  of 
the  superficial  fascia.  Traced  upwards,  the  outer  edge  blends  with  the 
base  of  Gimbemat's  ligament  (part  of  Poupart) :  the  upper  end  of  thid 
border,  where  it  is  internal  to  the  subjacent  femoral  vein,  has  been  named 
the  femoral  ligament. 

The  rigidity  of  the  margin  of  the  opening  is  much  influenced  by  the 
position  of  the  limb;  for  with  the  finger  beneath  the  u|)|>er  part  of  the 
falciform  border,  whilst  the  thigh  is  moved  in  diflerent  directions,  this 
band  will  be  perceived  to  be  most  unyielding  when  the  limb  is  extended 
and  rotated  out,  and  most  relaxed  when  the  thigh  is  bent  and  turned  in 
the  opposite  direction. 

Through  the  lower  part  of  the  opening  the  saphenous  vein  is  transmit- 
ted :  and  through  the  up{)er  part,  close  to  the  falciform  edge,  a  femoral 
hernia  projects.  Lymphatics  and  one  or  two  su[>erficial  vessels  also  pass 
through  it. 

PARTS  CONCERNED  IN  FEMORAL  HERNIA. 

To  obtain  a  knowledge  of  the  hernial  protrusion  in  the  thigh,  the  dis- 
sector has  to  study  the  undermentioned  parts,  viz.,  the  crural  arch  and 
Gimbernat'rt  ligament,  the  crural  sheath  with  its  crural  canal  and  ring, 
together  with  a  partition  (septum  crurale)  between  the  thigh  and  the 
abdomen. 

Dissection  (fig.  194).  To  examine  Poupart's  ligament  and  a  loose 
membranous  sheath  around  the  f*emoral  vessels,  the  piece  of  the  fascia  lata 
outside  the  saphenous  opening  is  to  be  reflected  inwards  by  the  following 
incisions:  One  cut  is  to  be  begun  near  the  edge  of  the  falciform  border, 
and  to  be  carried  outwards  for  one  inch  and  a  half,  parallel  and  close  to 
Poupart's  ligament.  Another  is  to  be  directed  obliquely  downwards  and 
inwards  from  the  termination  of  the  first,  to  a  little  below  the  inferior 
cornu  of  the  oiiening.  When  the  fascia  marked  out  by  those  incisions  has 
been  raised  and  turned  inwards,  and  the  fat  removed,  the  tube  on  the  ves- 
sels (crural  sheath)  will  be  brought  into  view  as  it  descends  beneath  Pou- 
part's ligament. 

With  the  handle  of  the  scalpel  the  crural  sheath  is  to  l>e  separated 
carefully  from  the  fascia  lata  beneath,  from  Poupart's  ligament  in  front, 
and  from  Gimbernat's  ligament  on  the  inner  side. 

PonparVs  ligament  (fig.  194,  °),  or  the  crural  arch,  is  the  firm  band  of 
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the  aponeurosis  of  the  external  ohiique  muscle  of  the  abdomen,  which 
stretches  from  the  front  of  the  iliac  crest  to  the  pubes  (p.  411).  When 
viewed  on  the  surface,  the  arch  is  curved  downwards  towards  the  limb, 
whilst  the  fascia  lata  remains  on  the  thigh.  The  outer  half  is  oblique. 
But  the  inner  half  is  almost  horizontal,  and  widens  as  it  approaches  the 
pubes,  where  it  is  inserted  into  the  pubic  spine  and  pectineiEd  line  of  the 
hip  bone,  forming  Gimbemat's  ligament. 

The  space  between  the  crural  arch  and  the  innominate  bone  is  larger  in 
the  female  than  in  the  male,  and  is  closed  by  parts  passing  from  the  alxlo- 
men  to  the  thigh.  The  outer  half  of  the  interval  is  filled  by  the  fleshy 
psoas  and  iliacus  muscles,  to  which  the  arch  is  closely  bound  by  fascia ; 
and  the  inner  half  is  occupied  by  the  femoral  vessels  and  their  sheath. 

GimbernaVs  ligament^  or  the  part  of  the  tendon  of  the  external  oblique 
muscle  which  is  inserted  into  the  pectineal  line,  is  about  three-fourths  of 
an  inch  in  length,  and  is  triangular  in  shape.  Its  apex  is  at  the  pubic 
spine ;  whilst  its  base  is  in  contact  with  the  crural  sheath,  and  is  joined 
by  the  fascia  lata.  By  one  margin  (anterior)  it  is  continuous  with  the 
crural  arch,  and  by  the  opposite  it  is  fixed  to  the  pectineal  line.  In  the 
erect  position  of  the  body  the  li^^ament  is  almost  horizontal. 

The  crural  sheath  (fig.  194,  *)  is  a  loose  tube  of  membrane  around  the 
femoral  vessels.  It  has  the  form  of  a  funnel,  sloped  unequally  on  the  sides. 
The  wide  part  or  base  of  the  tube  is  upwards ;  and  the  narrow  part  ceases 
about  two  inches  below  Poupart's  ligament,  by  blending  with  the  common 
areolar  sheath  of  the  bloodvessels.  Its  outer  border  is  nearly  straight,  and 
is  perforated  by  the  geni to-crural  nerve  (*).  Its  inner  border  is  oblique, 
and  is  pierced  by  lymphatics,  superficial  vessels,  and  the  saphenous  vein(/) ; 
this  part  of  the  sheath  appears  in  the  saphenous  opening,  and  is  connected 
to  the  falciform  margin  and  the  superficial  fascia.  In  front  of  the  crural 
sheath  and  behind  it  is  the  fascia  lata  of  the  thigh. 

The  sheath  is  continuous  with  the  fasciie  lining  the  abdomen  in  this 
way ;  the  anterior  part  is  prolonged  beneath  Pouparfs  ligament  into  the 
fascia  transversalis,  and  the  posterior  half  is  continued  into  the  fascia 
iliaca  (p.  428). 

Crossing  the  front  of  the  sheath  beneath  the  arch  of  Poupart's  ligament, 
is  a  fibrous  band,  the  deep  crural  arch.  A  notice  of  it  is  included  in  the 
description  of  the  fascia  transversalis  (p.  419). 

Dissection  (fig.  194).  The  student  is  to  open  the  sheath  by  an  incision 
across  the  front,  and  to  raise  the  loose  anterior  part  with  hooks.  Inside 
the  tube  are  contained  the  femoral  vessels,  each  surrounded  by  its  covering 
of  areolar  tissue,  together  with  an  inguinal  gland;  and  if  a  piece  of  the 
areolar  casing  be  cut  out  over  both  the  artery  and  the  vein,  there  will  be 
an  appearance  of  two  thin  partitions,  the  one  being  situate  on  the  inner 
side  of  the  vein,  sepaniting  this  vessel  from  the  gland,  and  the  other  (J) 
between  the  vein  and  the  artery.  A  fatty  stratum  stretches  over  the  upper 
aperture  of  the  sheath,  closing  it  towards  the  abdomen. 

Interior  of  the  crural  sheath  (fig.  194).  The  sheath  is  said  be  be  divided 
into  three  compartments  by  two  partitions ;  and  the  position  of  the  so- 
called  septa  has  been  before  referred  to — one  being  internal  to  the  femoral 
vein,  and  the  other  between  the  two  large  vessels.  In  the  outer  compart- 
ment is  contained  the  femoral  artery  (a),  lying  close  to  the  side  of  the 
sheath  ;  in  the  middle  one  is  placed  the  femoral  vein  (h)  ;  and  in  the  inner 
space  (crural  canal)  only  a  lymphatic  gltind  (c)  is  situate. 

The  crural  canal  (fig.  192)  is  the  innermost  space  in  the  interior  of  the 
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cruml  iheath  :  Its  length  is  about  a  thin!  of  an  inoli,  and  it  reaches  from 
the  bane  of  Gimltemat's  ligament  to  the  upper  part  of  l)ie  fapenoua  opening. 
It  decreases  rapidly  in  size  from  above  down,  and  ia  closed  below.  The 
aperture  by  which  tiie  si>ttGe  communicates  with  the  cavity  of  tlie  abdomen 
is  named  in  the  crural  ring. 

Fig.  1B4. 
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Anterior  to  the  canal,  are  Poupart's  ligament  and  the  upper  end  of  the 
fidciform  marjtin  of  the  saphenous  opening ;  whilst  behind  it  is  the  |>ecti- 
neus  muscle,  covered  by  fascia  lata.  On  the  outer  side  of  the  canal,  but 
in  the  sheath,  is  the  Temoral  vein.  Through  this  channel  the  intestine  passes 
from  the  abdomen  in  femoral  hernia. 

The  crural  ring^  is  the  upper  opening  of  tlie  crural  canal.  It  is  on  a 
level  with  the  base  of  Gimbemal's  ligament  (fig.  142,  "),  and  is  larger  in 
the  female  than  in  the  male.  Oval  in  shape,  its  greatest  measurement  ii 
from  side  to  side,  in  which  direction  it  equals  about  half  an  inch ;  and  it 
is  filled  by  a  lymphatic  gland. 

The  structures  around  the  ring,  outside  the  crural  sheath,  are  similar  to 
those  bounding  the  canal,  viz.,  in  front  the  superhcial  and  the  deep  crural 
arch,  and  behind,  the  pubes  covered  by  the  pectineus  muitcle  and  the  fascia 
lata.  Internally  is  Gimbernat's  ligament  with  the  conjoined  tendon  ;  and 
externally  (but  within  the  sheath)  is  the  femoral  vein.  The  position  of 
vessels  on  the  several  sides  of  the  ring  is  stated  at  page  429. 

Stplum  erurale.  Tliat  part  of  the  subperitoneal  fatty  layer  which  is 
placed  over  the  opening  of  the  crural  ring,  has  been  named  crural  septum 
from  its  position  between  the  thigh  and  abdomen  (Cloquet).     The  situa- 

'  Gimbemat  used  ttio  name  crural  ring,  and  Mr.  Lawrence  propoara  to  call  it 
femorftl  apertura.  Might  not  tho  nomenclftture  be  roade  to  reaBmlito  more  that 
DBed  in  describing  inguinal  hi^mia,  by  calling  this  opening  tho  internal  crural 
■pcrtare,  and  the  saphenous  opening  (he  external  crural  aperture  I 
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tion  of  the  septum  is  now  visible,  but  its  characters  are  ascertained  in  the 
dissection  of  the  abdomen  (p.  428). 

Femoral  Hernia.  In  this  kind  of  hernia  there  is  a  protrusion  of  in- 
testine into  the  thigh  beneath  Poupart's  ligaments  And  the  gut  descends 
in  the  crural  sheath,  being  placed  on  the.  inner  side  of  the  vein. 

Course,  At  first  the  intestine  takes  a  vertical  direction  in  its  progress 
from  the  abdomen,  and  passes  through  the  crural  ring,  and  along  the  crural 
canal  as  far  as  the  saphenous  opening.  At  this  spot  it  changes  its  course, 
and  is  directed  forwards  to  the  surface  of  the  thigh,  where  it  becomes 
elongated  transversely ;  and  should  the  gut  protrude  still  farther,  the  tumor 
fiscends  on  the  abdomen,  in  consequence  of  the  resistance  being  less  in  this 
direction  than  on  the  front  of  the  thigh. 

The  winding  course  of  the  hernia  may  suggest  to  the  dissector  the  direc- 
tion in  which  attempts  should  be  made  to  replace  the  intestine  in  the  ab- 
dominal cavity.  With  the  view  of  making  the  bowel  retrace  its  course, 
it  will  be  necessary  if  the  protrusion  is  small  to  direct  it  backwards  and 
upwards ;  but  if  the  hernia  is  large  it  must  be  pressed  down  first  to  the 
saphenous  opening,  and  afterwards  backwards  and  upwards  towards  the 
crural  canal  and  ring. 

During  the  manipulation  to  return  the  inteft'ne  to  its  cavity  the  thigh 
is  to  be  raised  and  rotated  inwards,  in  order  that  the  margin  of  the  saphe- 
nous opening  and  the  other  structures  may  be  relaxed. 

Coverings,  As  the  intestine  protrudes  it  is  clothed  by  the  following 
layers,  which  are  elongated  and  pushed  before  it  from  within  outwards. 
First  is  a  covering  of  the  peritoneum  lining  the  abdomen,  which  forms  the 
hernial  sac.  Next  one  from  the  septum  crurale  across  the  crural  ring. 
Afterwards  comes  a  stratum  from  the  crural  sheath,  unless  the  hernia 
bursts  through  an  aperture  in  the  side.  Over  this  is  spread  a  layer  of  the 
cribriform  fascia.  And,  lastly,  there  is  an  investment  of  the  superficial 
fat  or  fascia,  together  with  the  skin. 

The  coverings  may  vary,  or  may  be  conjoined  in  different  degrees  ac- 
cording to  the  condition  of  the  hernia.  In  some  instances  the  prolonga- 
tion from  the  crural  sheath  is  wanting.  Further,  in  an  old  hernia  the 
covering  derived  from  the  septum  crurale  is  united  usually  with  that  from 
the  crural  sheath,  so  as  to  form  one  layer,  the  fascia  propria  (Cooper). 
In  general,  in  an  operation  for  the  relief  of  the  strangulated  bowel,  the 
surgeon,  after  dividing  the  subcutaneous  fat,  can  recognize  but  little  of  the 
coverings  enumerated  by  anatomists  until  he  meets  with  that  of  the  sob- 
peritoneal  fat  or  septum  crurale. 

Diagnosis,  This  hernial  tumor  is  generally  smaller  than  inguinal,  and 
does  not  extend  into  the  scrotum  in  the  male,  or  the  labium  in  the  female; 
and  if  its  neck  can  be  traced  below  Poupart's  ligament,  it  can  be  distil^ 
guished  certainly  from  an  inguinal  hernia. 

Seat  of  stricture  and  division  of  it.  The  strangulation  of  a  femoral 
hernia  may  be  situate  either  outside  or  inside  the  neck  of  the  sac. 

The  external  stricture  may  be  found  opposite  the  margin  of  the  saphe- 
nous opening,  or  deeper  in,  opposite  Poupart's  ligament.  It  may  be  re- 
moved by  cutting  down  on  the  neck  of  the  tumor  at  the  inner  side,  and 
dividing  the  constricting  band  arching  over  the  neck  of  the  hernia  in  this 
situation,  without  opening  the  sac. 

The  stricture  inside  the  neck  of  the  sac  is  occasioned  by  the  thickening 
of  the  peritoneum.  For  its  relief  the  neck  of  the  sac  is  to  be  laid  bftre« 
as  if  there  was  an  external  stricture  ;  and  if  the  intestine  cannot  be  pawed 
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into  the  abdomen  after  division  of  all  constricting  bands  on  the  exterior 
or  the  neck,  the  sac  of  (he  peritoneum  is  to  be  0|)ened ;  and  a  director 
having  been  introduced  througb  the  constriction,  n  cut  is  made  horizontallj 
inwards  for  the  extent  of  one  or  two  lines.  The  several  vessels  that  may 
be  wounded  in  attempting  to  relieve  the  deep  stricture  are  enumerated  at 
page  429. 

Scarpa's  TBtANGULAR  space. 

This  hollow  is  situate  at  the  upper  part  of  the  thigh,  and  lies  beneath 
the  depression  observable  near  Poupart'a  ligament.  It  corresponds  with 
the  axilla  in  the  upper  limb. 

Ditteclion  (fig.  19>^).  The  space  will  appear  on  removing  the  fascia 
lata  near  Foupart's  ligament.  The  muscular  boundaries  on  the  sides  may 
be  first  dissected,  and  the  muscle  on  the  outer  side  (sartorius)  should  be 
flxed  in  place  with  stitches.     Aflerwards,  the  remains  of  the  crural  sheath 

Fig.  195. 


sre  to  be  taken  away;  and  tlie  femoral  ves3:;Is  are  to  be  followed  down- 
'wards  as  far  as  the  stirlorius  muscle.  On  the  outer  side  of  the  vessc's 
clean  the  divisions  oF  the  anitrior  crural  nerve,  togetlier  with  the  branchi  s 
"«f  an  artery  (profunda)  which  are  buried  in  the  fiit.  In  removing  the  fat 
from  beneath  tlie  femoral  artery,  the  student  is  to  look  for  one  or  two  small 
nerves  to  the  pectineus  muscle. 

This  i'nf«r'nuii7uAir  (^(ic«  (fig.  Id.'t)  contains  the  trunks  of  the  blood- 
Teesels  of  the  thigh,  and  the  anterior  crurnl  nerve,  with  lymj^hatics  and 
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fat.  It  measures  commonly  three  inches  from  above  down ;  but  the 
length  varies  with  the  breadth  of  the  sartorius,  and  the  height  at  which 
this  muscle  crosses  inwards. 

The  base  of  the  space  is  at  Poupart's  ligament ;  and  the  apex  is  at  the 
meeting  of  the  sartorius  with  the  adductor  longus  muscle. 

Towards  the  surface  it  is  covered  by  the  fascia  lata,  and  by  the  te^ni- 
ments  with  inguinal  glands  and  superficial  vessels.  The  floor  slopes  to- 
wards the  middle,  where  it  is  deepest ;  it  is  constructed  externally  by  the 
sartorius,  A,  and  by  the  conjoined  psoas  and  iliacus,  b,  for  about  two 
inches ;  and  internally  by  the  pectineus  and  adductor  longus  muscle,  E 
and  F,  and  between  and  beneath  these  near  the  large  vessels,  is  a  small 
piece  of  the  adductor  brevis. 

The  femoral  arfery  runs  through  the  centre  of  the  hollow,  and  supplies 
small  cutaneous  offsets,  as  well  as  a  large  deep  branch,  the  profunda :  a 
small  offset  (external  pudic)  is  directed  from  it  to  the  scrotum  across  the 
inner  boundary.  On  the  inner  side  of  the  artery  and  close  to  it  is  placed 
the  femoral  vein,  which  is  here  joined  by  the  saphenous  and  profunda 
branches.  About  a  third  of  an  inch  external  to  the  vessel  is  situate  the 
large  anterior  crural  nerve,  which  lies  deeply  at  firet  between  the  iliacus 
and  psoas,  but  becomes  afterwards  more  superficial  and  divides  into 
branches. 

Deep  lymphatics  accompany  the  femoral  vessels,  and  are  continued 
into  the  iliac  glands  in  the  abdomen ;  they  are  joined  by  the  superficial 
lymphatics. 

Femoral  Artery  (fig.  197.)  This  vessel  is  a  continuation  of  the  ex- 
ternal iliac,  and  refu;hes  from  the  lower  of  Poupart's  ligament  to  the 
margin  of  the  opening  in  the  adductor  magnus  muscle;  at  that  spot  it 
passes  into  the  ham,  and  takes  the  name  popliteal.  Occupying  two-thirds 
of  the  thigh,  the  course  of  the  vessel  will  be  indicated,  during  rotation 
outwards  of  the  limb  with  the  knee-joint  half  bent,  by  a  line  drawn  from 
a  point  midway  between  the  symphysis  pubis  and  the  front  of  the  iliac 
crest,  to  the  inside  of  the  inner  condyle  of  the  femur. 

In  the  upper  part  of  its  course  the  artery  lies  rather  internal  to  the 
head  of  the  femur,  and  is  comparatively  superficial,  being  uncovered  by 
muscle ;  but,  in  the  lower  part,  it  is  placed  along  the  inner  side  of  the 
shaft  of  that  bone,  and  is  beneath  the  sartorius  muscle.  This  difi^erence 
in  its  cofmections  allows  of  a  division  of  the  arterial  trunk  into  two  por- 
tions, superficial  and  deep. 

The  ^vperficial  part  of  the  artery  (fig.  195,  a),  which  is  now  laid  bare, 
is  contained  in  Scarpa's  triangular  space,  and  is  about  three  inches  long. 
Its  f>osition  in  that  hollow  may  be  ascertained  by  the  line  before  men- 
tioned. 

Incased  at  first  in  the  crural  sheath  for  about  two  inches,  it  is  covered 
by  the  skin  and  the  superficial  fascia,  and  by  the  fascia  lata  and  some  in- 
guinal glands.  At  its  beginning  the  artery  rests  on  the  psoas  muscle ; 
and  it  is  subsequently  placed  over  the  pectineus,  E,  though  at  some  dis- 
tance from  it  in  this  position  of  the  limb,  and  separated  from  it  by  fat, 
and  the  profunda  and  femoral  veins. 

Its  companion  vein  (A)  is  on  the  inner  side  and  close  to  it  at  the  pubes, 
but  is  placed  behind  the  artery  at  the  apex  of  the  space. 

The  anterior  crural  nerve  lies  on  the  outer  side,  being  distant  about  a 
third  of  an  inch  near  Poupart's  ligament ;  and  the  internal  cutaneous 
branch  of  the  nerve  approaches  the  artery,  or  lies  on  it,  near  the  apex  of 
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the  containing  space.     Crossing  beneath  the  vessels  is  the  nerve  of  the 
pectineus  ('). 

Unusttal  position.  Four  examples  of  transference  of  the  main  artery  of  the  limb 
from  the  front  to  the  back  of  the  thigh  have  been  recorded.  In  these  cases  the 
vessel  passed  from  the  pelvis  through  the  great  sacro-sciatic  notch,  and  accom- 
panied the  great  sciatic  nerve  to  the  popliteal  space. 

The  branches  of  the  first  part  of  the  artery  are  the  superficial  epigastric 
and  circumflex  iliac,  two  external  pudic,  and  the  deep  femoral  branch. 
The  cutaneous  offsets  have  been  seen  (p.  «')54),  with  the  exception  of  the 
following,  wliich  lies  at  first  beneath  the  fascia  lata. 

The  inferior  external  pudic  artery  (fig,  195,  e)  arises  separately  from, 
or  in  common  with  the  other  pudic  branch  (superior).  It  courses  inwards 
over  the  pectineus  muscle  to  end  in  the  teguments  of  the  scrotum  or  the 
labium  pudendi,  according  to  the  sex,  and  it  perforates  the  fascia  lata  at 
the  inner  border  of  the  thigh  to  reach  its  destination  :  in  the  fat  it  anasto- 
moses with  branches  of  tlie  superficial  perimeal  artery. 

The  deep  femoral  branch  (fig.  197,  ')  or  the  profunda^  is  the  largest 
offset  of  the  femoral  artery,  and  arises  from  tlie  outer  part  of  that  trunk 
one  to  two  inches  (Quain)  below  Poupart's  ligament.  It  is  consumed  in 
the  muscles  of  the  thigh,  and  its  distribution  will  be  afterwards  ascertained. 
In  the  present  dissection  it  may  be  seen  to  lie  over  the  iliacus  muscle, 
where  it  gives  the  external  circumflex  artery  to  the  outer  jwirt  of  the 
thigli ;  and  then  to  turn,  with  a  large  vein,  beneath  the  trunks  of  the 
femoral  vessels  to  the  inner  side  of  the  limb.* 

Variation  in  origin.  The  origin  of  the  profunda  may  approach  nearer  to  Pou- 
part^s  ligament  until  it  arrives  opposite  that  band  ;  or  may  even  go  beyond,  and 
be  fixed  to  the  external  iliac  artery  (one  example,  Quain).  And  the  branch  may 
recede  farther  and  farther  from  the  ligament,  till  it  leaves  the  parent  trunk  at  the 
distance  of  four  inches  from  the  commencement ;  but  in  this  case  the  circumflex 
branches  usually  arise  separately  from  the  femoral.  In  applying  a  ligature  to 
the  femoral  artery  in  the  upper  part  of  the  thigh,  the  thread  should  be  place<l 
four  inches  below  Ponpart^s  ligament,  in  order  that  the  spot  chosen  may  be  free 
from  the  disturbing  influence  of  so  large  an  oflTset. 

Femoral  Vein  (fig.  195,  h).  The  principal  vein  of  the  limb,  whilst 
in  the  triangular  space,  has  almost  the  same  relative  anatomy  as  the 
artery :  its  position  to  that  vessel,  however,  is  not  the  same  throughout. 
Beneath  Pouimrt's  ligament  it  is  on  the  inner  side  of  the  arterial  trunk, 
and  on  the  same  level,  and  is  supported  on  the  pubes  between  the  psoas 
and  |)ectineus  muscles ;  but  it  soon  winds  beneath  the  artery,  and  appears 
on  the  outer  side  opposite  the  upper  border  of  the  adductor  longus  muscle. 
Occasionally  it  is  inside  the  artery  throughout.  In  this  space  it  receives 
the  internal  saphenous  and  deep  femoral  veins,  and  a  small  branch  (i) 
with  the  inferior  external  pudic  artery. 

DEEP  PARTS  OP  THE  FRONT  OF  THE  TIIIOH. 

The  muscles  on  the  front  of  the  thigh  are  to  be  learnt  next :  they  are 
the  sartorius,  and  the  extensor  of  the  knee  ;  and  at  the  top  of  the  thigh 
is  the  small  tensor  of  the  fascia  lata.  Three  muscles  are  combined  in  the 
extensor,  viz.,  rectus,  vastus  externus,  and  vastus  internus. 

*  Sometimes  the  term  common  femoral  is  applied  to  th^  part  of  the  trunk  above 
the  origin  of  the  profunda,  and  the  names  superficial  and  deep  femoral  to  the 
nearly  equal  parts  into  which  it  divides. 
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The  external  circumflex  branch  of  the  profunda  artery  lies  amongst  the 
muscles  and  supplies  them  with  branches ;  and  a  large  nerve,  the  anterior 
crural,  furnishes  offsets  to  them. 

Dissection,  To  proceed  with  the  deep  dissection,  the  limb  is  to  be 
retained  in  the  same  position  as  before,  and  the  flaps  of  skin  on  the  front 
of  the  thigh  are  to  be  thrown  aside.  The  fascia  lata  is  to  be  cut  along 
the  middle  line  of  the  thigh  and  knee,  and  to  be  reflected  to  each  side 
nearly  to  the  same  extent  us  the  skin.  Over  the  knee-joint  the  student  is 
to  note  its  attachment  to  the  edges  of  the  patella,  and  its  union  with  a 
prolongation  from  the  tendon  of  the  extensor  muscle  to  the  leg. 

In  raising  the  inner  piece  of  the  fascia  the  narrow  muscle  appearing 
(sartorius)  should  he  followed  to  its  insertion  into  the  tibia :  and  to  pre- 
vent its  displacement,  it  should  be  flxed  with  stitches  along  both  edges. 
Care  should  be  taken  of  the  small  nerves  in  contact  with  the  sartorius ; — 
viz.,  a  plexus  beneath  it  at  the  middle  of  the  thigh  from  the  saphenous, 
internal  cutaneous,  and  obturator ;  two  branches  of  the  internal  cutaneous 
below  its  middle, — one  crossing  the  surface,  and  the  other  lying  along  the 
inner  edge  of  the  muscle ;  and  the  trunk  of  the  great  saphenous  escaping 
from  beneath  it  near  the  knee,  with  the  patellar  branch  of  the  same  per- 
foniting  it  rather  higher. 

Internal  to  the  sartorius  some  strong  muscles  (adductors]  are  inclined 
downwards  from  the  pelvis  to  the  femur.  The  student  is  to  lay  bare  the 
fore  part  of  those  muscles ;  and  beneath  the  most  superficial  (adductor 
longus),  near  where  it  touches  the  sartorius,  he  is  to  seek  a  branch  of  the 
obturator  nerve  to  the  plexus  before  mentioned  in  the  middle  of  the 
thigh.  On  the  outer  side  of  the  sartorius  is  the  large  extensor  of  the 
knee.  For  its  dissection  the  knee  is  to  be  bent,  to  make  tense  the  fibres: 
and  an  expansion  below  from  the  common  tendon  to  the  fascia  lata  and 
the  knee-joint  is  not  to  be  removed  now, — its  arrangement  will  be  noticed 
after. 

The  little  muscle  at  the  upper  and  outer  part  of  the  thigh, — tensor  of 
the  fascia  lata,  is  to  be  cleaned ;  and  a  strip  of  the  fascia,  corresponding 
with  its  width,  should  be  left  along  the  outer  aspect  of  the  thigh.  After 
this  slip  has  been  separated,  the  rest  of  the  fascia  on  the  outer  side  of  the 
thigh  is  to  be  divided  by  one  or  two  transverse  cuts,  and  is  to  be  followed 
backwards  to  its  attachment  to  the  femur. 

The  SARTORIUS  (fig.  196,  ^)  is  the  longest  muscle  in  the  body,  and 
extends  from  the  pelvis  to  the  leg.  It  arches  over  the  front  of  the  thigh, 
passing  from  the  outer  to  the  inner  side  of  the  limb,  and  lies  in  a  hollow 
between  the  extensor  on  the  one  side,  and  the  adductors  on  the  other. 

Its  origin  is  tendinous  from  the  upper  anterior  iliac  spinous  process  of 
the  hip  bone,  and  from  about  half  the  interval  between  this  and  the  infe- 
rior process.  The  fibres  constitute  a  ribbon-like  muscle,  which  ends  in  a 
thin  tendon  below  the  knee,  and  is  inserted  into  the  inner  surface  of  the 
tibia — mainly  into  a  slight  depression  by  the  side  of  the  tubercle  for  an 
inch  and  a  half,  but  also,  by  its  upper  edge,  as  far  back  as  the  internal 
lateral  ligament  of  the  knee-joint. 

The  muscle  is  superflcial  throughout,  and  is  perforated  by  some  cuta- 
neous nerves  and  vessels.  Its  up))er  part  is  oblique,  and  forms  the  outer 
boundary  of  the  triangular  space  containing  the  femoral  artery :  it  rests 
on  the  following  muscles,  iliacus,  B,  rectus,  d,  and  adductor  longus,  o,  as 
well  as  on  the  anterior  crural  nerve  and  the  femoral  vessels.  The  middle 
portion  is  vertical,  and  lies  in  a  hollow  between  the  vastus  intemus  e,  and 
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the  adductor  muAcles  m  low  na  tbe  opening  for  tlie  femoral  artery  ;  but 
beyond  that  aperture,  where  it  bounds  the  popliteal  space,  it  is  placed  be- 
tween the  vastus  with  the  great  adductor  in  front,  and  the  gracilis,  h,  with 
the  inner  hamstrings  behind.  The  femoral  vessek  and  their  accompany- 
ing nerves  are  concealed  by  this  portion  of  the  muscle.  The  lower  or 
tendinous  piece,  i,  rests  on  the  internal  lateral  ligament  of  the  knee-joint, 

Fig.  190. 


being  superficial  lo  the  tendons  of  the  gracilis  and  semi-tendinosus,  and 
separated  from  them  by  a  prolongation  of  their  iiynovial  bursa :  from  its 
upper  border  there  is  an  aponeurotic  expansion  to  join  that  from  the  ex- 
tensor over  the  knee;  and  from  its  lower  border  is  given  another  which' 
blends  with  the  faseia  of  the  leg.  Below  the  tendon  the  great  saphenous 
nerve  appears  with  vessels ;  and  piercing  it  is  the  patellar  branch  of  the 
same  nerve. 

Action.     The  tibia  and  femur  being  free  to  move,  the  muscle  bends  die 
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knee  and  hip-joints  over  which  it  passes,  giving  rise  to  rotation  inwards 
of  the  tibia  ;  and  makes  tense  finally  the  fascia  of  the  thigh. 

With  the  limbs  fixed,  the  two  muscles  wtll  support  the  pelvis  in  stand- 
ing, and  will  assist  in  bringing  forwards  the  pelvis  in  stooping  and 
walking. 

When  standing  on  one  leg  the  muscle  will  help  to  rotate  the  body,  so  as 
to  turn  the  face  to  the  opposite  side. 

Diisection  (fig.  197).  The  sartorius  is  to  be  turned  aside,  or  cut 
through  if  it  is  necessary,  to  follow  the  remaining  part  of  the  femoral 
artery. 

Beneath  the  muscle  is  an  aponeurosis  between  the  adductor  and  exten- 
sor muscles;  this  is  thin  above,  and  wlien  it  is  divided  the  internal  saphe- 
nous nerve  will  come  into  view.  Parallel  to  the  upper  part  of  the  saphe- 
nous nerve,  but  outside  it,  is  the  nerve  to  the  vastus  internus  muscle, 
which  sends  an  ofiset  on  the  surface  of  the  vastus  to  the  knee-joint ;  this 
may  be  traced  now,  lest  it  should  be  destroyed  afterwards.  The  plexus 
of  nerves  on  the  inner  side  of  the  thigh  may  be  more  completely  dissected 
in  this  stage. 

The  femoral  vessels  and  their  branches  are  to  be  nicely  cleaned.  Where 
the  femoral  artery  passes  to  the  back  of  the  limb  its  small  anastomotic 
b:*ancli  arises  :  this  branch  is  to  be  pursued  through  the  fibres  of  the  vastus 
internus,  and  in  front  of  the  adductor  magnus  tendon  to  the  knee ;  an  off- 
set of  it  is  to  be  followed  with  tlie  saphenous  nerve. 

The  aponeurotic  coi^ering  over  the  femoral  vessels  (fig.  197, ')  exists 
only  where  these  are  covered  by  the  sartorius.  It  is  thin  above,  but  below 
it  is  formed  of  strong  fibres,  which  are  directed  transversely  between  the 
vastus  internus  and  the  tendons  of  the  adductor  muscles.  Inferiorly  the 
membranous  structure  ceases  at  the  opening  in  the  adductor  magnus  by  a 
defined  border,  beneath  which  the  saphenous  nerve  and  its  vessels  escape. 

The  dee/)  part  of  the  femoral  artery  (fig.  1 97,  *)  lies  in  a  hollow  be- 
tween muscles  (Hunter's  canal)  until  it  reaches  the  opening  in  the  adduc- 
tor magnus.  Here  it  is  covered  by  the  sartorius  muscle  and  the  subjacent 
aponeurosis,  in  addition  to  the  integuments  and  the  superficial  and  deep 
fnsciae.  Beneath  it  are  the  ])ectineus,  the  adductor  brevis  in  part,  the 
adductor  longus,  and  a  small  piece  of  the  adductor  magnus.  On  the  outer 
side  is  the  vastus  internus. 

External  to  the  artery  and  close  to  it  is  the  femoral  vein ;  and  in  the 
integuments  oftentimes  an  ofiset  of  the  saphenous  passes  across  the  line  of 
the  arterial  trunk. 

Crossing  over  the  artery  from  the  outer  to  the  inner  side  is  the  internal 
saphenous  nerve,  which  is  beneath  the  aponeurosis  before  noticed,  but  is 
not  contained  within  the  areolar  sheath  of  the  vessels. 

Splitting  of  the  artery.  Occasionally  the  femoral  artery  is  split  into  two  below 
the  origin  of  the  profunda.  Four  examples  of  this  peculiarity  have  been  met 
with  ;  but  in  all,  the  trunks  were  blended  into  one  above  the  opening  in  the 
adductor  muscle. 

Branches,  One  named  branch,  anastomotic  and  muscular  offsets,  spring 
from  this  part  of  the  artery. 

The  anastomotic  branch  (fig.  198,  k)  (arter.  anastomotica  magna)  arises 
close  to  the  opening  in  the  adductor  muscle,  and  divides  at  once  into  two 
parts,  superficial  and  deep  : — 

The  superficial  offset  (/))  continues  with  the  saphenous  nerve  to  the 


LOWER    PART   OF   FEMORAL   VESSELS. 

lower  border  of  the  sartorius,  and  piercing  the  fascia  lata,  ramifieB  i] 
integuments. 

The  deep  branch  (/)  ie  concealed  in  the  fibres  of  the  vastus  i 
and  dcBCends  in  front  of  the  t«ndon  of  the  adductor  magnus  to  the  inner 
side  of  the  knee-joint,  where  it  luiastomoses  witli  the  articular  branches  of 


Fig.  197. 


the  popliteal  and  anterior  tibial  arlerien.  A  branch  (Misses  outwards  from 
it  in  the  substance  of  the  vastus,  and  forms  an  arch  in  front  of  the  lower 
end  of  (he  femur  with  an  offset  of  the  upper  external  articular  artery  ;  from 
this  loop  twigs  descend  to  the  joint. 

Afuteular  branches.     Branches  for  the  supply  of  the  muscles  come 
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some  few  scattered  aponeurotic  fibres  passing  over  the  cutaneous  surface, 
but  none  being  continued  over  the  articular  surface  of  the  bone.  (See 
Ligament  of  the  Patella.) 

From  the  lower  part  of  the  muscle  a  superficial  aponeurotic  expansion 
is  derived :  this  prolongation,  which  is  strongest  on  the  inner  side,  is 
united  with  the  fascia  lata  and  the  other  tendinous  offsets  to  form  a  cap- 
sule in  front  of  the  joint,  and  is  fixed  below  to  the  heads  of  the  tibia  and 
fibula. 

Subcrureus  muscle.  Beneath  the  strong  fibres  of  the  vastus,  near  the 
knee  joint,  is  a  thin  layer  of  pale  fibres,  which  is  but  a  part  of  the  inner 
vastus,  separated  from  the  rest  by  areolar  tissue.  Attached  to  the  femur 
in  the  lower  fourth,  and  often  by  an  outer  and  inner  slip,  it  ends  in  apo- 
neurotic fibres  on  the  synovial  sac  of  the  knee  joint. 

Action.  All  three  heads  of  the  triceps  extend  the  knee  joint,  when  the 
tibia  is  movable  ;  and  the  rectus  can  flex  the  hip  joint  over  wliich  it  i)asses. 
The  flesliy  bellies  are  strong  enough  to  break  the  patella  transversely  over 
the  end  of  the  femur,  or  to  rupture  sometimes  the  common  tendon. 

When  the  tibia  is  fixed  the  vjisti  will  bring  forwards  the  femur,  and 
straighten  the  knee,  as  in  walking  or  standing  ;  and  the  rectus  will  prop 
the  pelvis  on  the  femur,  or  assist  in  moving  it  forwards  in  8too])ing. 

The  subcrureus  contracts  in  extension  of  the  knee,  and  elevates  the 
synovial  membrane  above  the  patella. 

Intermuscular  septa.  The  processes  of  the  fascia  lata,  which  limit 
laterally  the  extensor  muscle  of  the  knee,  are  thus  named,  and  are  fixed  to 
the  linea  aspera  and  the  lines  leading  to  the  condyles  of  the  femur. 

The  external  septum  is  the  strongest,  and  reaches  from  the  outer  condyle 
of  the  femur  to  the  insertion  of  the  gluteus  maximus.  It  is  situate  between 
the  vastus  int^rnus  and  externus  on  the  one  side,  and  the  short  head  of  the 
biceps  on  the  other,  to  which  it  gives  origin ;  and  it  is  jwrforated  near  the 
outer  condyle  by  the  upper  external  articular  vessels  and  nerve. 

The  tntier  partition  is  very  thin  along  the  side  of  the  vastus  intemus ; 
and  its  {)lace  is  supplied  by  the  strong  tendon  of  the  adductor  magnus  be- 
tween the  inner  condyle  and  the  linea  aspera :  the  internal  articular  ves- 
sels are  transmitted  through  it  to  the  front  of  the  knee  joint. 

The  EXTERNAL  CIRCUMFLEX  ARTERY  (fig.  197,  *)  is  the  cliief  vesael 
for  the  supply  of  the  muscles  of  the  front  of  the  thigh.  It  arises  from  the 
outer  side  of  the  profunda  (deep  femoral)  artery,  but  often  from  the  femoral 
trunk.  It  is  directed  outwards  through  the  divisions  of  the  anterior  crural 
nerve,  and  beneath  the  sartorius  and  n»ctus  muscles  to  the  outer  part  of 
the  thigh,  where  it  ends  in  branches.  Offsets  are  given  from  it  to  the 
rectus  and  sartorius  ;  and  its  terminal  muscular  branches  consist  of  ascend- 
ing, transverse,  and  descending : — 

The  ascending  branch  is  directed  beneath  the  tensor  vaginae  femoris  to 
the  back  of  the  hip  bone,  where  it  anastomoses  with  the  gluteal  artery, 
and  supplies  the  contiguous  muscles. 

The  tratist^erse,  the  smallest  in  size,  divides  into  two  which  perforate 
the  vjistus  externus,  and  anastomose  with  arteries  on  the  back  of  the  thigh. 

The  descending  branch  is  the  largest,  and  ends  in  pieces  which  are  dis- 
tributed to  the  vasti  muscles.  One  considerable  branch  enters  the  outer 
part  of  the  vastus  internus,  and  reaching  the  knee,  anastomoses  on  this 
joint  with  the  external  articular  arteries ;  a  small  offset  courses  over  the 
muscle  with  a  nerve  to  the  joint. 

The  ANTERIOR  CRL'RAL  NERVE  (fig.  197,  ')  of  the  lumbar  plcxus  (p. 


TRICEPS    EXTENSOR   OF    KNEE.  571 

nerves :  the  part  external  to  the  vessels  is  the  vastus  externus,  and  the 
larirer  mass,  internal  to  them,  is  the  vastus  internus. 

To  make  out  the  lower  separation  of  the  two,  look  to  the  outer  aspect 
of  the  thigh  about  half  way  down,  where  the  long  and  vertical  fibres  of 
the  vastus  extemus  descending  to  their  tendon,  cross  over  others  (deeper), 
which  are  continued  obliquely  inwards,  and  belong  to  the  inner  vastus. 

The  VASTUS  EXTEBNUS  has  a  very  narrow  attachment  to  the  femur  in 
comparison  with  its  size.  It  takes  origin  along  the  upper  half  of  the 
femur,  by  a  piece  from  half  an  inch  to  an  inch  thick,  which  is  attached 
to  the  root  of  the  neck  of  the  femur,  and  the  fore  and  outer  parts  of  the 
root  of  the  great  trochanter ;  to  the  line  connecting  the  trochanter  with  the 
linea  aspera ;  and  to  the  upper  half  of  the  linea  aspera,  and  the  contiguous 
external  intermuscular  septum.  Inferiorly  the  fibres  of  the  muscle  end  in 
an  aponeurosis  which  blends  with  the  tendons  of  the  rectus  and  vastus 
internus  in  the  common  tendon,  and  sends  a  slip  to  the  outer  edge  of  the 
patella. 

The  muscle  is  pointed  at  the  upper  end ;  but  enlarged  below  where  it 
produces  the  prominence  on  the  outer  side  of  the  thigh.  Its  cutaneous 
surface  is  aponeurotic  above,  and  is  covered  by  the  rectus,  tensor  vaginse 
femoris,  and  gluteus  muscles.  The  deep  surface  rests  on  the  vastus  inter- 
nos,  and  receives  branches  of  the  external  circumflex  artery  and  anterior 
crural  nerve. 

The  VASTUS  INTERNUS  (fi^,  196,  ■)  form  the  large  head  of  the  exten- 
sor.^ The  fleshy  mass  arises  from  the  anterior  and  two  lateral  surfaces  of 
the  shaft  of  the  femur,  except  where  the  vastus  extemus  is  attached,  and 
its  limits  may  be  thus  indicated  :  Upwards  it  reaches  as  far  as  the  ante- 
rior in  trochanteric  line ;  downwards,  in  the  middle,  to  about  two  inches 
from  the  articular  end  of  the  femur ;  and  laterally  to  both  intermuscular 
septa.  At  the  lower  end  of  the  muscle  the  fibres  terminate  in  an  aponeu  • 
rosis,  which  blends  in  the  common  tendon  of  insertion,  and  is  attached  to 
the  patella  lower  than  the  vastus  extemus. 

The  upper  part  of  the  muscular  mass  is  buried  beneath  the  sartorius 
and  rectus  muscles ;  but  the  lower  part  is  superficial,  and  projects  more 
than  the  vastus  extemus ;  some  of  the  lowest  fibres  are  almost  transverse, 
and  will  be  able  to  draw  inwards  the  patella.  The  adductor  muscles  are 
almost  inseparably  joined  with  this  vastus  along  the  attachment  to  the 
linea  aspera. 

Dissection,  The  tendon  of  the  extensor  will  appear  by  dividing  along 
the  middle  line  of  the  patella  and  knee-joint  a  thin  aponeurotic  layer, 
which  is  derived  from  the  lower  fleshy  fibres  of  the  muscle,  and  covers  the 
joint.  On  reflecting  inwards  and  outwards  that  fibrous  layer  the  tendon 
will  be  laid  bare  to  its  insertion  into  the  tibia. 

The  tendon  of  the  extensor  muscles  of  the  leg  is  common  to  the  rectus, 
the  vastus  extemus,  and  vastus  internus.  It  is  placed  in  front  of  the 
knee-joint,  to  which  it  serves  the  ofilice  of  an  anterior  ligament.  Wide 
above  where  the  muscular  fibres  terminate,  it  narrows  as  it  descends  over 
the  joint,  and  is  inserted  inferiorly  into  the  prominence  of  the  tubercle  of 
the  tibia,  and  into  the  bone  below  it  for  an  inch ;  close  to  its  attachment 
to  the  tibia  a  synovial  bursa  is  beneath  it.     In  it  the  patella  b  situate, 

I  Sometimes  the  part  of  the  mass,  inside  a  line  continued  upwards  from  the 
inner  border  of  the  patella,  is  named  crureus :  naturally  there  is  not  any  separa- 
tion at  that  spot. 
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upper  part  of  the  vastus  it  furnishes  one  or  more  branches,  and  is  then 
continued  as  far  as  the  middle  of  the  thigh,  where  it  ends  in  offsets  to  the 
muscle  and  the  knee  joint. 

Its  articular  branch  is  prolonged  on  or  in  the  vastus,  and  on  the  tendon 
of  the  adductor  magnus  to  the  inner  side  of  the  knee  joint ;  and  it  is  dis- 
tributed over  the  synovial  membrane  on  the  front  of  the  articulation. 
This  small  nerve  accompanies  the  deep  branch  of  the  anastomotic  artery. 

A  branch  of  nerve  to  the  tensor  vagincB  femoris  is  derived  from  the 
superior  gluteal ;  it  enters  the  under  surface  of  the  muscle,  and  extends 
nearly  to  the  lower  end. 

Directions,  After  the  examination  of  the  muscles  of  the  front  of  the 
thigh,  with  their  vessels  and  nerves,  the  student  is  to  learn  the  adductor 
muscles,  and  the  vessels  and  nerves  which  belong  to  them. 

PARTS  OF  THE  INNER  SIDE  OP  THE  THIGH. 

The  muscles  in  this  position  are  the  three  adductors, — longus,  brevis, 
and  magnus,  with  the  gracilis  and  pectineus ;  these  have  the  following 
position  with  respect  to  one  another.  Internal  to  all  and  the  longest,  is 
the  gracilis.  Superficial  to  the  others,  are  the  pectineus  and  the  adductor 
longus ;  and  beneath  the  last  two  are  the  short  adductor  and  the  adductor 
magnus. 

In  connection  with  the  muscles,  and  supplying  them  are  the  profunda 
artery  (of  the  femoral)  and  its  branches,  with  the  accompanying  vein. 

The  obturator  nerve  lies  amongst  the  adductor  muscles,  and  fumishea 
branches  to  them. 

Dissection,  For  the  preparation  of  the  muscles,  the  investing  fascia 
and  tissue  are  to  be  taken  away ;  and  the  two  superficial  adductors  are  to 
separated  from  one  another. 

Let  the  student  be  careful  of  the  branches  of  the  obturator  nerve  in 
connection  with  the  muscles,  viz.,  those  entering  the  muscular  fibres,  and 
one  issuing  beneath  the  adductor  longus,  to  join  the  plexus  at  the  inner 
side  of  the  thigh. 

Lastly,  should  any  fat  and  veins  be  left  with  the  profunda  and  its 
branches  they  must  be  removed. 

The  GRACILIS  reaches  from  the  pelvis  to  the  tibia  (fig.  198,  ®),  and  is 
fleshy  and  ribbon-like  above,  but  tendinous  below.  The  muscle  arises  by 
a  thin  aponeurosis,  two  or  three  inches  in  depth,  from  the  pubic  border  of 
the  hip  bone  close  to  the  margin,  viz.,  opposite  the  lower  half  of  the  sjnm- 
physis,  and  the  upper  part  of  the  pubic  arch.  Inferiorly  it  is  inserted  by 
a  flat  tendon,  about  one-third  of  an  inch  wide,  into  the  inner  surface  of 
the  tibia,  beneath  and  close  to  the  sartorius. 

The  muscle  is  superficial  throughout.  At  the  upper  part  of  the  thigh 
it  is  flattened  against  the  adductors  brevis  and  magnus,  so  as  to  have  itfl 
borders  directed  forwards  and  backwards;  and  in  the  lower  third,  it  inter- 
venes between  the  sartorius  and  semi-membranous  muscles,  and  forms 
part  of  the  inner  boundary  of  the  popliteal  space.  At  its  insertion  the 
tendon  is  nearer  the  knee  than  that  of  the  semitendinosus,  though  at  the 
same  depth  from  the  surface,  and  both  lie  over  the  intenial  lateral  liga- 
ment ;  and  from  the  tendon  an  expansion  is  continued  to  the  fascia  of  the 
leg,  like  the  sartorius.  A  bursa  separates  the  tendon  from  the  ligament, 
and  projects  above  it  to  the  sartorius. 

Action.    It  bends  the  knee  joint  if  the  tibia  is  not  fixed,  rotating  in 
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497)  supplies  the  muscles,  and  most  of  the  teguments  of  the  front  of  the 
thigh,  and  the  integuments  of  the  inner  side  of  the  leg.  Soon  after  the 
trunk  of  the  nerve  leaves  the  abdomen  it  is  flattened,  and  is  divided  into 
superficial  and  deep  parts. 

A.  Tlic  superficial  part  ends  in  three  tegumentary  branches  :  the  mid- 
dle and  internal  cutaneous  of  the  thigh,  and  the  great  saphenous. 

The  middle  cutaneous  nerve  (fig.  192, ')  perforates  the  fascia  lata,  some- 
times also  the  sartorius,  about  three  inches  below  Poupart's  ligament,  and 
extends  to  the  knee  (p.  556). 

The  internal  cutaneous  nerve  (fig.  192, ')  sends  two  or  more  small  twigs 
through  the  fascia  lata  to  the  integument  of  the  upper  third  of  the  thigh, 
and  then  divides  in  front  of  the  femoral  artery,  or  on  the  inner  side,  into 
the  two  following  branches,  anterior  and  inner.  Sometimes  these  branches 
arise  from  the  anterior  crural  trunk  at  separate  spots  : — 

The  anterior  branch  (')  is  directed  to  the  inner  side  of  the  knee.  As 
far  as  the  middle  of  the  thigh  it  lies  over  the  sartorious,  but  it  then  pierces 
the  fascia  lata,  and  ramifies  in  the  integuments  (p.  557.) 

The  inner  branch  remains  beneath  the  fascia  lata  as  far  as  the  knee  (p. 
557).  Whilst  underneath  the  fascia  the  nerve  lies  along  the  inner  border 
of  the  sartorius,  and  joins  in  a  plexus,  about  the  middle  of  the  thigh,  with 
offsets  of  the  obturator  and,  nearer  the  knee,  with  a  branch  of  the  internal 
saphenous  nerve. 

The  internal  saphenous  nerve  (fig.  197)  is  the  largest  of  the  three  super- 
ficial branches.  In  the  thigh  the  nerve  takes  the  course  of  the  deep  blood- 
vessels, and  is  continued  along  their  outer  side,  beneath  the  aponeurosis 
covering  the  same,  as  far  as  the  opening  in  the  adductor  magnus  muscle. 
At  that  spot  the  nerve  passes  from  beneath  the  aponeurosis,  and  is  pro- 
longed under  the  sartorius  muscle  to  the  upper  part  of  the  leg,  where  it 
becomes  cutaneous  (fig.  192,  *).  It  supplies  two  ofisets  whilst  it  is  con- 
tained in  the  thigh  beneath  the  fascia  : — 

A  communicating  branch  arises  about  the  middle  of  the  thigh,  and 
crosses  inwards  beneath  the  sartorius  to  join  in  the  plexus  of  the  internal 
cutaneous  and  obturator,  or  with  tlie  internal  cutaneous  nearer  the  knee  : 
this  branch  is  often  absent. 

The  patellar  branch  springs  from  the  nerve  near  the  knee  joint,  and 
perforating  the  sartorius  muscle  and  the  fascia  lata,  ends  in  the  integument 
over  the  knee  (fig.  192,  •). 

B.  The  deep  or  muscular  part  of  the  anterior  crural  nerve  (fig.  197) 
gives  branches  to  all  the  muscles  of  the  front  of  the  thigh,  except  the 
tensor  vaginae  femoris ;  and  it  supplies  also  an  offset  to  one  of  the  adduc- 
tor muscles,  viz.,  the  [>ectinens. 

A  slender  nerve  (fifj^,  195,  *)  crosses  beneath  the  femoral  artery,  and 
enters  the  anterior  surface  of  the  pectineus:  sometimes  there  are  two. 

Branches  to  the  sartorius  are  furnished  by  the  middle,  or  by  the  inter- 
nal cutaneous  nerve,  whilst  it  is  in  contact  with  that  muscle. 

A  nerve  enters  the  under  surface  of  the  rectus  at  the  upper  part,  and 
divides  into  branches  as  it  is  about  to  penetrate  the  fibres. 

The  nerve  to  the  vastus  externus  separates  into  two  or  more  branches 
as  it  enters  the  muscle.  From  one  of  these  an  articular  filament  is  con- 
tinued downwards  to  the  knee  joint,  which  it  enters  on  the  anterior  aspect. 

The  nerve  to  the  vastus  internus  (fig.  197)  is  nearly  as  large  in  size  as 
the  internal  saphenous,  in  common  with  which  it  often  arises.     To  the 
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upper  part  of  the  vastus  it  furnishes  one  or  more  branches,  and  is  then 
continued  as  far  as  the  middle  of  the  thigh,  where  it  ends  in  offsets  to  the 
muscle  and  the  knee  joint. 

Its  articular  branch  is  prolonged  on  or  in  the  vastus,  and  on  the  tendon 
of  the  adductor  magnus  to  the  inner  side  of  the  knee  joint ;  and  it  is  dis- 
tributed over  the  synovial  membrane  on  the  front  of  the  articulation. 
This  small  nerve  accompanies  the  deep  branch  of  the  anastomotic  artery. 

A  branch  of  nerve  to  the  tensor  vagina  femoris  is  derived  from  the 
8U|)erior  gluteal ;  it  enters  the  under  surface  of  the  muscle,  and  extends 
nearly  to  the  lower  end. 

Directions,  After  the  examination  of  the  muscles  of  the  front  of  the 
thigh,  with  their  vessels  and  nerves,  the  student  is  to  learn  the  adductor 
muscles,  and  the  vessels  and  nerves  which  belong  to  them. 

PARTS  OF  THE  INNER  SIDE  OP  THE  THIGH. 

The  muscles  in  this  position  are  the  three  adductors, — longus,  brevis, 
and  magnus,  with  the  gracilis  and  pectineus ;  these  have  the  following 
position  with  respect  to  one  another.  Internal  to  all  and  the  longest,  is 
the  gracilis.  Superficial  to  the  others,  are  the  pectineus  and  the  adductor 
longus  ;  and  beneath  the  last  two  are  the  short  adductor  and  the  adductor 
magnus. 

In  connection  with  the  muscles,  and  supplying  them  are  the  profunda 
artery  (of  the  femoral)  and  its  branches,  with  the  accompanying  vein. 

The  obturator  nerve  lies  amongst  the  adductor  muscles,  and  furnishes 
branches  to  them. 

Dissection.  For  the  preparation  of  the  muscles,  the  investing  fascia 
and  tissue  are  to  be  taken  away ;  and  the  two  superficial  adductors  are  to 
separated  from  one  another. 

Let  the  student  be  careful  of  the  branches  of  the  obturator  nerve  in 
connection  with  the  muscles,  viz.,  those  entering  the  muscular  fibres,  and 
one  issuing  beneath  the  adductor  longus,  to  join  the  plexus  at  the  inner 
side  of  the  thigh. 

Lastly,  should  any  fat  and  veins  be  left  with  the  profunda  and  its 
branches  they  must  be  removed. 

The  GRACILIS  reaches  from  the  pelvis  to  the  tibia  (fig.  198,  ^),  and  is 
fleshy  and  ribbon-like  above,  but  tendinous  below.  The  muscle  arises  by 
a  thin  aponeurosis,  two  or  three  inches  in  depth,  from  the  pubic  border  of 
the  hip  bone  close  to  the  margin,  viz.,  opposite  the  lower  half  of  the  sjrm- 
physis,  and  the  upper  part  of  the  pubic  arch.  Inferiorly  it  is  inserted  by 
u  flat  tendon,  about  one- third  of  an  inch  wide,  into  the  inner  surface  of 
the  tibia,  beneath  and  close  to  the  sartorius. 

The  muscle  is  superficial  throughout.  At  the  upper  part  of  the  thigh 
it  is  flattened  against  the  adductors  brevis  and  magnus,  so  as  to  have  its 
borders  directed  forwards  and  backwards;  and  in  the  lower  third,  it  inter- 
venes between  the  sartorius  and  semi-membranous  muscles,  and  forms 
part  of  the  inner  boundary  of  the  popliteal  space.  At  its  insertion  the 
tendon  is  nearer  the  knee  than  that  of  the  semitendinosus,  though  at  the 
same  depth  from  the  surface,  and  both  lie  over  the  internal  lateral  liga- 
ment; and  from  the  tendon  an  expansion  is  continued  to  the  fascia  of  the 
leg,  like  the  sartorius.  A  bursa  separates  the  tendon  from  the  ligament, 
and  projects  above  it  to  the  sartorius. 

Action,    It  bends  the  knee  joint  if  the  tibia  is  not  fixed,  rotating  in 
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artery,  by  which  it  is  conducted  to  the  back  of  the  knee-joint :  its  termi- 
nation is  seen  in  the  dissection  of  the  popliteal  space. 

Dissection.  To  prepare  the  profunda  artery  and  its  branches,  supposing 
the  veins  and  the  fat  removed,  it  will  be  requisite  to  follow  backwards  the 
internal  circumflex  artery  above  the  upper  border  of  the  adductor  brevis, 
and  to  trace  the  perforating  branches  to  the  apertures  in  the  adductors 
near  the  femur. 

The  PROFUNDA  (fig.  198,  c)  is  the  chief  muscular  artery  of  the  thigh, 
and  arises  from  the  femoral  about  one  inch  and  a  half  below  Poupart's 
ligament  (p.  565).  At  its  origin  the  vessel  is  placed  on  the  outer  side  of 
the  parent  trunk ;  but  it  is  soon  directed  inwards  beneath  the  femoral  ves- 
sels to  the  inner  side  of  the  femur,  and  ends  at  the  lower  third  of  the  thigh 
in  a  small  branch  that  pierces  the  adductor  magnus. 

Where  the  vessel  lies  in  the  triangular  space  of  the  thigh  it  rests  on  the 
iliacus  muscle.  But  on  the  inner  side  of  the  femur  it  is  parallel  to  the 
femoral  artery,  though  deeper  in  position  ;  and  it  is  placed  first  over  the 
pectineus  and  adductor  brevis,  and  thence  to  its  termination  between  the 
adductors  longus  and  magnus. 

Its  branches  are  numerous  to  the  surrounding  muscles  on  the  front  and 
back  of  the  thigh,  and  maintain  free  anastomoses  with  other  vessels  of  the 
thigh  and  leg ;  through  these  communications  the  blood  finds  its  way  to 
the  lower  part  of  the  limb  when  the  tube  of  the  chief  artery  is  obliterated 
either  above  or  below  the  origin  of  the  profunda.  The  named  branches 
are  these : — 

The  external  circumflex  artery  (fig.  198,  e)  has  been  described  in  the 
dissection  of  the  muscles  of  the  front  of  the  thigh  (p.  572). 

The  internal  circumflex  branch  (fig.  198,  d)  arises  from  the  inner  and 
posterior  part  of  the  profunda,  and  turns  backwards  between  the  psoas  and 
pectineus,  but  above  the  adductor  brevis  and  magnus.  Opposite  the  small 
trochanter  it  end^  in  two  branches,  which  will  be  seen  in  the  dissection  of 
the  buttock  (p.  590).  It  supplies  the  undermentioned  offsets  to  the  inner 
side  of  the  thigh : — 

An  articular  artery  may  enter  the  hip  joint  through  the  notch  in  the 
acetabulum. 

At  the  border  of  the  adductor  brevis  two  muscular  branches  arise  :  one 
ascends  to  the  obturator  and  the  superficial  adductor  muscles ;  the  other, 
which  is  larger,  descends  with  the  deep  piece  of  the  obturator  nerve  be- 
neath the  adductor  brevis,  and  ends  in  this  and  the  largest  adductor. 

The  perforating  branches^  three  in  number,  pierce  the  tendons  of  some 
of  the  adductor  muscles  close  to  the  linea  aspera  of  the  femur:  they  sup- 
ply muscles  on  the  back  of  the  thigh,  and  wind  round  the  thigh-bone  to 
end  in  the  vasti. 

Thejirst  (/)  begins  opposite  the  lower  border  of  the  pectineus,  and  per- 
forates the  short  and  large  adductors. 

The  second  branch  (^)  arises  below  the  middle  of  the  adductor  brevis, 
and  passes  through  the  same  muscles  as  the  preceding :  from  it  a  nutritious 
vessel  is  supplied  to  the  shaft  of  the  femur. 

The  third  artery  (Ji)  springs  from  the  deep  femoral  trunk  below  the  ad- 
ductor brevis,  and  is  transmitted  through  the  adductor  magnus. 

The  terminal  branch  of  the  profunda  (fourth  perforating)  pierces  the 
adductor  magnus  near  the  aperture  for  the  femoral  artery. 

Muscular  or  anastomotic  branches  (t*)  to  the  back  of  the  thigh  (three 
or  four  in  number)  pass  through  the  adductor  magnus  at  some  di^taaoe 
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from  the  linea  aspera,  and  end  in  a  chain  of  anastomoses  in  the  ham- 
strings. 

The  PROFUNDA  VEIN  results  from  the  union  of  the  different  branches 
corresponding  with  the  offsets  of  its  companion  artery.  It  accompanies 
closely  the  artery  of  the  same  name,  to  which  it  is  superficial,  and  ends 
above  in  the  femoral  vein. 

Distection,  To  bring  into  view  the  remaining  muscles,  viz.,  adductor 
magnus,  obturator  externus,  and  the  psoas  and  iliacus  insertion,  the  ad- 
ductor brevis  is  to  be  cut  through  near  the  pelvis,  and  to  be  thrown  down. 
Then  the  investing  layer  of  fascia  and  areolar  tissue  is  to  be  removed 
from  each  muscle. 

After  the  adductor  magnus  has  been  learnt,  it  will  be  needful  to  detach 
a  few  of  the  upper  fibres  to  examine  the  obturator  externus. 

The  ADDUCTOR  MAGNUS  (fig.  128,  ■)  is  narrow  at  the  pelvis,  and  wide 
at  the  femur.  It  is  triangular  in  form,  with  its  base  directed  upwards, 
one  side  being  attached  to  the  femur,  and  the  other  free  at  the  inner  part 
of  the  thigh. 

The  muscle  arises  along  the  pubic  arch  of  the  innominate  bone  outside 
the  other  adductors,  reaching  from  the  symphysis  to  the  lower  part  of  the 
ischial  tuberosity.  The  anterior  fibres  diverge  from  their  origin,  being 
horizontal  above  but  more  oblique  below,  and  are  inserted  (from  above 
down)  into  the  line  from  the  great  trochanter  to  the  linea  aspera ;  into 
the  linea  aspera ;  and  into  the  line  leading  from  that  crest  of  bone  to  the 
inner  condyle  for  about  an  inch.  The  posterior  fibres  from  the  ischial 
tuberosity  are  vertical  in  direction,  and  end  at  the  lower  third  of  the 
thigh  in  a  tendon,  which  is  inserted  into  the  inner  condyle  of  the  femur, 
and  is  connected  by  a  fibrous  expansion  to  the  inner  condyloid  ridge. 

The  muscle  consists  of  two  parts,  which  differ  in  their  characters.  The 
anterior  one,  thin  and  fleshy,  forms  a  septum  between  the  other  adductors 
and  the  muscles  on  tiie  back  of  the  thigh ;  but  the  posterior  piece,  partly 
fleshy  and  partly  tendiiious,  constitutes  the  inner  thick  margin  of  the 
muscle.  On  the  anterior  surface  are  the  other  two  adductors  and  the  pec- 
tineus,  with  the  obturator  nerve  and  the  profunda  artery.  The  posterior 
surface  touches  the  liam-string  muscles  and  the  great  sciatic  nerve.  In 
contact  with  the  upper  border  are  the  obturator  externus  and  the  quadra- 
tus  femoris,  with  the  internal  circumflex  vessels ;  and  along  the  inner  border 
lie  the  gracilis  and  the  sartorius.  At  its  attachment  to  the  femur  the 
muscle  is  closely  united  with  the  other  adductors,  particularly  the  adduc- 
tor longus,  and  is  there  pierced  by  apertures  for  the  passage  of  the  femoral 
and  perforating  arteries. 

Action.  This  muscle  is  used  as  an  adductor,  but  chiefly  as  a  projector 
forwards  of  the  femur  in  walking :  in  the  lust  office  it  receives  help  from 
the  other  adductors  internally,  and  from  the  gluteus  medius  and  minimus 
externally. 

The  femur  being  fixed  it  will  act  powerfully  in  keeping  the  pelvis  erect 
on  the  head  of  the  thigh  bone. 

The  opening  in  the  adductor  for  the  transmission  of  the  femoral  vessels 
into  the  popliteal  space  is  tendinous  at  the  anterior,  but  fleshy  at  the  pos- 
terior as|>ect.  It  is  situate  at  the  point  of  junction  of  the  middle  with  the 
lower  third  of  the  thigh,  and  is  larger  than  is  necessary  for  the  passage  of 
the  vessels.  On  the  outside  it  is  bounded  by  the  vastus  internus  ;  and  on 
the  inside  by  the  tendon  of  the  adductor  magnus,  with  some  fibres  aided 
from  the  tendon  of  the  long  adductor. 
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The  PSOAS  and  iliacus  (fig.  198)  arise  separately  in  the  abdomen  (p. 
493),  but  are  united  in  the  thigh — the  conjoined  portion  of  the  muscles 
coming  beneath  Poupart's  ligament.  The  psoas,  p,  is  tnterted  by  tendon 
into  the  small  trochanter  of  the  femur :  and  the  fleshy  iliacus,  o,  joins 
partly  the  tendon  of  the  psoas,  but  the  rest  of  its  fibres  are  fixed  into  a 
special  triangular  surface  of  bone  in  front  of  and  below  that  trochanter. 

Beneath  the  ligament  the  muscles  occupy  the  interval  between  the  ilio- 
pectineal  eminence  and  the  anterior  superior  iliac  spinous  process^the 
iliacus  resting  on  a  small  buri<a  ;  and  below  the  pelvis  the  mass  covers  the 
capsule  of  the  hip  joint,  and  a  larger  intervening  bursa.  On  the  front  of 
the  psoas  is  the  femoral  artery,  and  between  the  two  muscles  lies  the  an- 
terior crural  nerve.  The  pectineus  and  the  internal  circumflex  vessels  are 
contiguous  to  the  inner  border ;  and  the  sartorius  and  vastus  intemus 
touch  the  outer  edge. 

Action.  These  muscles  act  as  flexors  of  the  hip  joint,  and  their  use  is 
given  with  the  description  of  the  part  in  the  abdomen  (p.  498). 

The  OBTURATOR  EXTEENU8  (fig.  198,  ')  is  triangular  in  form,  with  the 
base  at  the  pelvis  and  the  apex  at  the  femur.  The  fibres  of  the  muscle 
take  origin  from  the  outer  surface  of  the  obturator  membrane  for  }he  an- 
terior half ;  and  from  the  anterior  half  or  more  of  the  bony  circumference 
of  the  thyroid  foramen — the  attachment  being  an  inch  wide  opposite  the 
symphysis  pubis.  The  fibres  are  directed  obliquely  backwards  to  be  tfi- 
serted  by  a  tendon  into  the  pit  at  the  root  of  the  great  trochanter. 

This  muscle  is  concealed  by  the  pectineus,  and  adductor  brevis  and 
magnus.  It  covers  the  obturator  membrane  and  vessels,  and  is  pierced  by 
part  of  the  obturator  nerve.  As  it  winds  back  it  is  in  contact  with  the 
inner  and  lower  parts  of  the  hip  joint.  The  insertion  of  the  muscle  will 
be  seen  in  the  dissection  of  the  Buttock. 

Action,  The  muscle  is  an  external  rotator  of  the  thigh  :  and  its  action 
will  be  given  in  full  with  the  other  muscles  of  the  same  group  in  the 
Buttock. 

Dissection.  By  detaching  a  small  part  of  the  obturator  muscle  from 
the  pelvis,  the  branches  of  the  artery  and  nerve  of  the  same  name  will 
be  seen  amongst  its  fibres.  A  better  view  will  he  obtained  if  the  dissec- 
tion of  the  vessel  and  nerve  is  deferred  till  after  the  limb  is  detached. 

The  obturator  artery  is  a  branch  of  the  internal  iliac  (p.  515),  and 
enters  the  thigh  through  the  upper  part  of  the  thyroid  foramen.  In  the 
aperture  the  artery  divides  into  two  pieces,  which  form  a  circle  beneath 
the  muscle  around  the  obturator  membrane : — 

The  upper  branch  extends  along  the  inner  half  of  the  membrane ;  and 
the  lower,  perforating  the  membrane  below  the  level  of  the  other,  turns 
downwards  and  forms  a  circle  by  uniting  with  the  upper  branch.  An 
articular  twig  to  the  hip-joint  is  supplied  from  the  lower  branch. 

Muscular  offsets  of  the  artery  are  furnished  to  the  obturator  muscles, 
and  some  small  twigs  reach  the  upper  part  of  the  adductors. 

Branches  of  nerve  to  the  external  obturator  muscle  come  from  the  deep 
portion  of  the  obturator  trunk,  and  perforate  the  membrane  with  the  lower 
branch  of  the  artery. 


CUTANEOUS    NERVES    OVER    QLUTBUS.  581 


Section  II. 

THE  BUTTOCK.  OR  THE  GLUTEAL  REGION. 

Directions.  Both  this  Section  and  the  following  one  are  to  be  completed 
by  the  student  in  the  time  ap[>ointed  for  the  body  to  lie  in  the  prone 
position. 

Position.  During  the  dissection  of  the  back  of  the  thigh  the  body  is 
placed  with  the  face  down  ;  and  the  pelvis  is  to  be  raised  by  blocks,  until 
the  lower  limbs  han^  almost  vertically  over  the  end  of  the  dissecting  table. 
Whfjn  the  body  is  turned,  the  points  of  bone  marking  posteriorly  the 
limit  between  the  thigh  and  the  abdomen  can  be  better  ascertained. 

Dissection.  The  integument  is  to  be  raised  from  the  buttock  by  means 
of  the  following  incisions :  One  is  to  be  made  along  the  iliac  crest  of  the 
hip  bone,  and  is  to  be  continued  in  the  middle  line  of  the  sacrum  to  the 
tip  of  the  coccyx.  Another  is  to  be  begun  where  the  first  terminates,  and 
is  to  be  carried  outwards  across  the  thigh  till  it  is  about  six  inches  below 
the  great  trochanter.  The  flap  of  skin  thus  marked  out  is  to  be  thrown 
down. 

Many  of  the  cutaneous  nerves  of  this  region  will  be  found  in  the  fat 
along  the  line  of  the  iliac  crest.  Thus  in  front,  but  rather  below  the  crest, 
are  branches  of  the  external  cutaneous,  if  these  have  not  been  cut  in  the 
dissection  of  the  thigh.  Crossing  the  crest  towards  the  fore  part  is  a  large 
offset  of  the  last  dorsal  nerve ;  and  usually  farther  back,  but  close  to  the 
bone,  a  smaller  brancii  from  the  ilio-hypogastric  nerve.  In  a  line  with 
the  outer  border  of  the  erector  spinaj,  are  two  or  three  branches  of  the 
lumbar  nerves. 

By  the  side  of  the  sarcum  and  coccyx  two  or  three  offsets  of  the  sacral 
nerves  are  to  be  looked  for  beneath  the  fat. 

The  remaining  cutaneous  nerves  are  derived  from  the  small  sciatic,  and 
must  be  sought  beneath  the  fat  along  the  line  of  the  lower  incision,  where 
they  come  from  underneath  the  gluteus  maximus.  A  few  turn  upwards 
over  that  muscle ;  the  rest  are  directed  down  the  thigh,  and  one  (inferior 
pudendal)  liends  below  the  ischial  tuberosity  to  reach  the  perinseal  space. 

Cutaneous  arteries  accompany  all  the  nerves,  and  will  serve  as  guides 
to  their  situation. 

Cutaneous  Nerves  (fig.  199).  The  nerves  distributed  in  the  integu- 
ments of  the  buttock  are  small  but  numerous,  and  are  derived  from  tiie 
spinal  nerves  (posterior  primary  pieces) ;  from  .branches  of  the  lumbar  and 
sacral  {>lexuses ;  and  from  the  last  dorsal  nerve. 

Branches  of  the  lumbar  nerves  (•).  The  offsets  of  the  posterior  primary 
pieces  of  the  lumbar  nerves  (p.  367)  are  two  or  three  in  number,  and  cross 
the  crest  of  the  hip  bone  near  the  anterior  edge  of  the  erector  spinas  :  they 
ramify  in  the  integuments  of  the  middle  of  the  buttock,  and  some  branches 
may  be  traced  nearly  to  the  trochanter  major. 

The  branches  of  the  sacral  nerves  (*)  perforate  the  gluteus  maximus 
near  the  sacrum  and  coccyx,  and  are  then  directed  outwards  for  a  short 
distance  in  the  integuments  over  the  muscle.  These  offsets  are  usually 
two  in  number:  the  largCvSt  is  op)iosite  the  lower  end  of  the  sacrum,  and 
the  other  by  the  side  of  the  coccyx. 

The  last  dorsal  nerve  (")  supplies  the  buttock  by  means  of  its  lateral 
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cutaneous  branch  (p.  41 G).  This  offset  perforates  the  muscles  of  (he  abdo- 
men, and  crosses  tlic  anterior  part  of  the  iliac  crest  to  be  distributed  orer 
the  lore  part  of  the  gluteal  region,  aa  low  as  the  great  trochanter. 

^ervei  of  the  lumbar  pUxiii.  Parts  of  two  nerves  of  the  lumbar  plexus 
(p.  49G),  viz.  ilio-hjpogastric  and  external  cutanoous,  ore  spent  in  the 
integuments  of  this  region. 

The  iliae  branch  of  the  ilio-hypogastric  (^)  crosses  the  iliac  crest  in 
front  of  the  branches  from  the  lumbar  nerves,  lying  generally  in  a  groove 
in  the  bone,  and  exteuds  only  a  short  distance  below  the  crest. 

Fig.  199. 


SVFtirTciiL  Viiv  nr  m  Burroci  or  tbi  Lift  Sina  IHlnritriillou  ot  Dlufillaii). 

OffifU  of  the  fTlrTiial  culaneou*  nerve  of  the  tliigh  bend  backwards  to 
the  integuments  above  the  griMil  irochanier,  and  cross  the  ramifications  of 
the  last  domal  nerve. 

Small  tciatic  (').  This  nerve  of  the  sacnil  plexus  (p.  518)  sends  super- 
ficiiil  hrunche.i  to  the  biitlock.  lis  culuneoita  offsets  appear  along  the 
tower  border  of  the  gluteus  maximus,  accompanied  by  auperfioial  branebe* 
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of  the  sciatic  artery  :  two  or  three  ascend  round  the  edge  of  the  muscle,  and 
are  lost  in  the  integuments  of  the  lower  part  of  the  buttock ;  the  remain- 
ing branches  (')  descend  to  the  thigh,  and  will  be  afterwards  noticed  on  it. 

Dissection,  The  thin  and  unimportant  deep  fascia  of  this  region  maj 
be  disregarded,  in  order  that  the  great  gluteal  muscle,  which  is  the  most 
difficult  in  the  body  to  clean,  may  be  well  displiiyed.  Supposing  the  stu- 
dent desirous  to  lay  bare  the  muscle,  let  him  turn  aside  the  cutaneous 
nerves,  and  adduct  and  rotate  inwards  the  limb  to  make  tense  the  muscu- 
lar fibres.  Having  cut  through  the  fat  and  fascia  from  the  origin  to  the 
insertion,  let  him  carry  the  scalpel  along  one  bundle  of  fibres  at  a  time  in 
the  direction  of  a  line  from  the  sacrum  to  the  femur,  until  all  the  coarse 
fasciculi  are  cleaned.  If  the  student  has  a  right  limb,  the  dissection  may 
be  begun  at  the  upper  border ;  but  if  a  left  limb,  at  the  lower  margin  of 
the  muscle. 

The  fasia  of  the  buttock  is  a  prolongation  of  that  enveloping  the  thigh, 
and  is  fixed  to  the  crest  of  the  hip  bone,  and  to  the  sacrum  and  coccyx. 
It  is  much  thicker  in  front  of,  than  on  the  gluteus  maximus,  and  gives 
attachment  anteriorly  to  the  gluteus  medius  which  it  covers.  At  the  edge 
of  the  gluteus  maximus,  the  fascia  splits  to  incase  the  muscle. 

The  GLUTEUS  MAXIMUS  (fig.  199,  ^)  is  the  most  superficial  muscle  of 
the  buttock,  and  reaches  from  the  pelvis  to  the  upper  part  of  the  femur. 
Its  origin  from  the  pelvis  is  partly  connected  with  bone  and  partly  with 
aponeurosis:  Thus,  the  muscle  is  attached,  from  above  down,  to  the  pos- 
terior third  of  the  iliac  crest,  and  to  a  special  impression  on  the  hip  bone 
below  it;  next,  to  the  a()oneurosis  covering  the  multifidus  spinas  muscle; 
then  to  the  back  of  the  lowest  piece  of  the  sacrum,  and  the  back  of  the 
coccyx ;  and  lastly  to  the  great  sacro-sciatic  ligament.  From  this  exten- 
sive origin  the  fibres  are  directed  outwards  to  their  titf^r^'on :  About  two- 
thirds  of  the  upi^er  fibres,  and  a  few  of  the  lowest,  end  in  the  fascia  lata 
of  the  outer  |)art  of  the  thigh:  and  the  remainder  are  fixed  for  three 
inches  into  the  lower  part  of  the  line  leading  from  the  linea  aspera  to  the 
great  trochanter  of  the  femur. 

The  gluteus  forms  the  prominence  of  the  buttock,  and  resembles  the 
deltoid  muscle  of  the  arm  in  the  situation,  and  in  the  coarseness  of  its  tex- 
ture. Its  cutaneous  surface  is  covered  by  the  common  teguments  and  in- 
vesting fascia  of  the  limb,  and  by  the  superficial  nerves  and  vessels.  The 
parts  in  contact  with  the  under  surface  will  be  seen  when  the  muscle  is 
cut  through.  The  upper  border  overlays  the  gluteus  medius.  And  the 
lower  edge,  which  is  longer  and  thicker  than  the  upper,  forms  the  fold  of 
the  nates,  and  bounds  posteriorly  the  perinaeal  space ;  beneath  the  lower 
border  the  ham-string  muscles  and  the  sciatic  vessels  and  nerves  issue. 

Action,  With  the  femur  hanging  the  muscle  extends  the  hip-joint  by 
putting  back  that  bone,  and  abducts  and  rotates  out  the  limb. 

When  the  limb  is  fixed,  and  the  body  is  raised  from  a  sitting  into  a 
standing  posture,  the  gluteus  acts  as  an  extensor  of  the  articulation  by 
moving  back  the  pelvis. 

In  standing  both  muscles  assist  in  keeping  the  pelvis  balanced  on  its 
props;  and  in  rising  from  stooping  they  are  the  active  agents  in  bringing 
upright  the  pelvis.  When  the  body  is  supported  on  one  leg  the  muscle 
can  draw  the  sacrum  towards  the  femur,  so  as  to  turn  the  face  to  the  oppo- 
site side. 

Dissection  (fig.  200).  The  gluteus  maximus  is  to  be  cut  across  near 
the  pelvis,  and  without  injury  to  the  subjacent  sacro-sciatic  ligament  to 
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which  the  lower  fibres  are  closely  joined.  The  depth  of  the  moscle  will 
be  ascertained  by  the  fascia  and  some  vessels  beneath  it.  When  this  in- 
termuscular layer  is  arrived  at,  the  outer  part  of  the  gluteus  is  to  be 
thrown  towards  its  insertion,  and  the  sciatic  arteiy  and  nerves  are  to  be 
detached  from  the  under  surface,  though  the  branches  of  the  gluteal  ves- 
sels entering  the  muscle  must  be  cut. 

The  loose  fat  is  to  be  taken  away  from  the  hollow  between  the  pelvis 
and  the  trochanter,  without  injuring  the  vessels  and  nerves ;  and  the 
several  muscles  are  to  be  cleaned,  the  fibres  of  each  being  made  tense  at 
the  time  of  its  dissection  by  rotating  the  femur.  The  vessels,  nerves,  and 
muscles,  which  are  to  be  defined,  may  be  ascertained  by  referring  to  the 
enumeration  below  of  the  parts  beneath  the  gluteus.  In  removing  the 
areolar  tissue  from  the  ischial  tuberosity  and  the  great  trochanter^  the 
bursa  on  each  prominence  of  bone  will  be  observed. 

Lastly  the  origin  of  the  muscle  is  to  be  removed  ;  and  the  sacral  nerves 
are  to  be  dissected  out  of  the  gluteus,  and  to  be  followed  to  the  surface  of 
the  great  sacro-sciatic  ligament,  where  they  will  be  afterwards  seen. 

Parts  beneath  the  gluteui  (fig.  200).  At  its  origin  the  gluteus  maximus 
rests  on  the  pelvis,  and  conceals  part  of  the  hip  bone,  sacrum,  and  coccyx* 
also  the  ischial  tuberosity  with  the  origin  of  the  hamstring  muscles,  l, 
and  the  great  sacro-sciatic  ligament,  k.  At  its  insertion  it  covers  the 
upper  end  of  the  femur,  with  the  great  trochanter,  and  the  origin  of  the 
vastus  externus,  i.  Between  the  muscle  and  each  prominence  of  bone, 
viz.  the  tuberosity  and  the  trochanter,  is  a  large,  loose  synovial  membrane ; 
and  between  it  and  the  vastus  externus  is  another  synovial  sac. 

In  the  hollow  between  the  ]>elvis  and  the  femur  the  muscle  concealsy 
from  above  downwards,  the  undermentioned  parts : — First,  a  portion  of 
the  gluteus  medius,  a  ;  and  below  it  the  pyriformis,  B,  with  the  superficial 
branch  (a)  of  the  gluteal  vessels  between  the  two.  Coming  from  beneath 
the  pyriformis  are  the  sciatic  vessels  (5),  and  the  large  and  small  sciatic 
nerves  (*,  •),  which  descend  to  the  thigh  between  the  great  trochanter  and 
the  ischial  tuberosity ;  and  internal  to  the  sciatic  are  the  pudic  vessels  and 
nerve  (c?,  ^),  and  the  nerve  to  the  obturator  intemus  muscle  (*)  with  its 
vessels,  which  are  directed  inwards  through  the  small  sacro  sciatic  notch. 
Still  lower  down  is  the  tendon  of  the  obturator  intemus  muscle,  d,  with  a 
fleshy  fasciculus — the  gemellus  (c  and  k) — above  and  below  it.  Next 
comes  the  thin  quadratus  femoris  muscle,  6,  with  the  upper  part  of  the 
adductor  magnus,  h  :  at  the  upper  border  of  the  quadratus  is  the  tendon 
of  the  obturator  externus,  f  ;  and  at  the  lower  border,  between  it  and  the 
adductor,  issues  one  of  the  terming  branches  of  the  internal  circumflex 
artery  (c)  with  its  veins. 

Dissection.  Tracing  back  the  offsets  of  the  sacral  nerves  which  perfo- 
rate the  gluteus,  and  removing  a  fibrous  stratum  which  covers  them,  the 
looped  arrangement  of  the  first  three  nerves  on  the  great  sacro-sciatic 
ligament  will  appear.  Finally  the  nerves  may  be  followed  inwards  beneath 
the  multifidus  spinie  to  the  posterior  sacral  foramina. 

Sacral  nerves.  The  external  pieces  of  the  posterior  primary  branches 
of  the  first  three  sacral  nerves,  after  passing  outwards  beneath  the  multi- 
fidus  spina;  (p.  372),  are  joined  by  loops  on  the  surface  of  the  great  sacro- 
sciatic  ligament  (fig.  120). 

Two  or  three  cutaneous  offsets  are  derived  from  this  intercommunica- 
tion, and  pierce  the  fibres  of  the  gluteus  maximus  to  be  distributed  on  the 
surface  (p.  581). 
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into  an  impression  across  the  outer  surface  of  the  great  trochanter,  extend- 
ing from  the  tip  behind  to  the  root  in  front. 

The  superficial  surface  is  concealed  .in  part  by  the  gluteus  maximus; 
and  the  deep  is  in  contact  with  the  gluteus  minimus,  and  the  gluteal  ves- 
sels and  nerve.  The  anterior  border  lies  over  the  gluteus  minimus,  and 
is  in  contact  with  the  tensor  of  the  fascia  lata.  The  posterior  is  contigu- 
ous to  the  pyriformis,  only  the  gluteal  vessels  intervening.  A  small  bursa 
is  interposed  between  the  tendon  of  insertion  and  the  trochanter. 

Action,  The  whole  muscle  abducts  the  hanging  femur;  and  the  ante- 
rior fibres  rotate  in  the  limb.  In  walking  it  is  combined  with  the  adduc- 
tors in  moving  forwards  the  femur. 

Both  limbs  resting  on  the  ground  the  muscles  assist  in  fixing  the  pelvis. 
In  standing  on  one  leg  this  gluteus  will  aid  in  balancing  the  pelvis  on  the 
top  of  the  femur. 

Dissection.  When  the  gluteus  medius  is  detached  from  the  pelvis,  and 
partly  separated  from  the  gluteus  minimus  beneath,  the  gluteal  vessels  and 
nerve  will  come  into  view.  The  two  chief  branches  of  the  artery — one 
being  near  the  iliac  crest,  and  the  other  lower  down — are  to  be  traced 
through  the  fleshy  fibres  as  the  reflection  of  the  gluteus  is  proceeded  with ; 
and  the  main  part  of  the  nerve  is  to  be  followed  at  the  same  time  to  the 
tensor  vaginae  femoris  muscle.  The  branches  of  the  artery  and  nerve  to 
the  gluteus  medius  will  be  cut  in  removing  that  muscle. 

The  gluteal  artery  (fig.  200,  a)  is  the  largest  branch  of  the  internal 
iliac  (p.  513),  and  issues  from  the  pelvis  above  the  pyriform  muscle.  On 
the  dorsum  of  the  hip  bone  it  ends  in  offsets  which  supply  the  gluteal 
muscles  and  the  bone.     Its  named  branches  are  superficial  and  deep : — 

The  superficial  brafich  supplies  offsets?  to  the  integuments,  and  some 
deeper  twigs  over  the  sacrum ;  it  ends  in  the  gluteus  maximus,  which  it 
penetrates  on  the  under  surface. 

The  deep  branch  (fig.  201,  a)  is  the  continuation  of  the  artery,  and 
subdivides  into  two  pieces  which  run  between  the  two  smaller  glutei.  One 
(b)  (superior)  courses  along  the  origin  of  the  gluteus  minimus  (supplying 
mostly  the  medius)  to  the  front  of  the  iliac  crest,  where  it  anastomoses 
w^ith  the  ascending  branch  of  the  external  circumflex  artery.  The  other 
[)ortion  (c)  (inferior)  is  directed  forwards  over  the  middle  of  the  smallest 
gluteal  muscle,  with  the  nerve,  towards  the  anterior  lower  iliac  spine 
where  it  enters  the  tensor  of  the  fascia  lata,  and  communicates  with  the 
external  circumflex  branch  (p.  572) :  many  offsets  are  furnished  to  the 
gluteus  minimus,  and  some  pierce  that  muscle  to  supply  the  hip  joint. 

Vein,  The  comiwinion  vein  with  the  artery  enters  the  pelvis,  and  ends 
in  the  internal  iliac  vein. 

The  superior  gluteal  nerve  (fig.  201,  *)  is  a  branch  of  the  lumbo-sacral 
cord  (p.  495-6).  It  accompanies  the  gluteal  artery,  and  divides  into  two 
branches  for  the  supply  of  the  two  smallest  gluteal  muscles:  its  lowest 
branch  terminates  anteriorly  in  the  tensor  vaginae  femoris,  b. 

The  GLUTEUS  MINIMUS  (fig.  201,  c)  is  triangular  in  shape,  and  arises 
from  the  dorsum  of  the  hip  bone  between  the  superior  and  inferior  curved 
lines,  extending  backwards  as  far  as  the  middle  of  the  hip  joint.  Its  ten- 
don is  inserted  into  an  impression  along  the  fore  part  of  the  great  trochan- 
ter, where  it  is  united  inferiorly  with  the  gluteus  medius:  some  fibres  are 
attached  to  the  capsule  of  the  hip  joint. 

One  surface  is  in  contact  with  the  gluteus  medius,  and  the  gluteal  ves- 
sels and  nerve;  the  other  with  the  hip  bone,  the  hip  joint,  and  the  outer 
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head  of  the  rectus  femoris  muscle.  The  anterior  border  h'es  by  the  side  of 
the  other  gluteus;  and  the  posterior  is  covered  by  the  pyriformis  muscle. 
A  bursa  is  placed  between  the  tendon  and  the  bone. 

Action,  It  acts  as  an  abductor  and  rotator  out  of  the  femur  when  this 
bone  is  hanging;  and  in  walking,  it  and  the  medius  will  be  employed  in 
bringing  forwards  the  limb. 

Both  legs  being  fixed,  the  muscles  are  used  in  balancing  the  pelvis.  In 
standing  on  one  leg  the  gluteus  pitches  the  pelvis  over  the  supporting 
limb  with  the  preceding  muscle. 

Dissection.  Cut  through  the  smallest  gluteus  muscle  near  the  innomi- 
nate bone,  and  defme  the  tendinous  part  of  the  rectus  femoris  underneath 
it,  close  above  the  hip  joint.  Whilst  detaching  the  gluteus  from  the  parts 
underneath,  the  student  cannot  fail  to  notice  the  connection  between  its 
tendon  and  the  capsule  of  the  joint. 

The  deep  vessels  to  the  articulation  may  be  observed  and  followed  as 
the  muscle  is  removed.     * 

The  outer  head  of  the  rectus  femoris  is  a  tendon  as  wide  as  the  little 
finger,  and  about  two  inches  long,  which  is  fixed  into  the  groove  above 
the  margin  of  the  acetabulum.  In  front  it  joins  the  other  tendinous  piece 
of  the  rectus,  which  is  attached  to  the  anterior  inferior  iliac  spine ;  and 
below,  it  is  connected  with  the  capsule  of  the  hi])  joint. 

The  PYRIFORMIS  (fig.  200,  ■)  arises  in  the  pelvis  from  the  front  of  the 
sacrum  (p.  542),  and  leaves  that  cavity  through  the  great  sacro-sciatic 
notch.  Outside  the  pelvis  it  ends  in  a  rounded  tendon,  which  is  inserted 
into  the  upper  edge  of  the  great  trochanter,  between  the  two  smaller 
glutei. 

As  the  muscle  passes  through  the  sacro-sciatic  notch  it  divides  that 
space  into  two  parts — the  up]ier  giving  passage  to  the  gluteal  vessels  and 
nerve,  and  the  lower  transmitting  the  sciatic  and  pudic  vessels  and  the 
sacral  plexus.  Its  upper  border  is  contiguous  to  the  gluteus  medius,  and 
its  lower,  to  the  gemellus  superior.  Like  the  other  rotator  muscles  in  this 
situation,  it  is  covered  by  the  gluteus  maximus,  and  by  the  gluteus  medius 
at  the  insertion;  it  rests  on  the  gluteus  minimus,  which  separates  it  from 
the  hip  joint.  Its  tendon  is  united  by  fibrous  tissue  to  that  of  the  obturator 
and  gemelli. 

Action.  The  use  of  this  and  the  other  external  rotators  is  altered  by 
the  position  of  the  femur.  If  that  bone  hangs  the  pyriformis  rotates  it 
out ;  but  if  the  hip  joint  is  bent  the  muscle  abducts  the  limb  from  its 
fellow. 

Both  limbs  being  fixed  the  muscles  balance  the  pelvis,  and  help  to  make 
the  trunk  erect  after  stooping  to  the  ground.  In  standing  on  one  leg, 
besides  assisting  to  support  the  trunk,  the  pyriformis  turns  the  face  to  the 
opposite  side. 

Dissectian  (fig.  201).  The  pyriformis  may  be  cut  across  and  raised 
towards  the  sacrum,  to  allow  the  dissector  to  follow  upwards  the  sciatic 
and  pudic  vessels,  and  to  trace  the  accom|)anying  nerves  to  their  origin  in 
the  lower  part  of  the  sacnil  [dexus. 

Some  small  nerves  to  the  obturator  internus  (*),  the  gemellus  superior 
(^),  and  the  hip  joint,  are  to  Imj  sought  in  the  fat  at  the  lower  part  of  the 
plexus.  A  branch  to  the  infenor  gemellus  and  the  quadnitus  (*)  will  be 
found  by  raising  the  trunk  of  the  great  sciatic  nerve ;  but  it  will  be  fol- 
lowed to  its  termination  after  the  muscles  it  supplies  have  been  seen. 
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Sciatic  and  Pudic  Vessels.  The  vessels  on  the  back  of  the  pelvis, 
below  the  pyriformis  muscle,  are  branches  of  the  internal  iliac  (p.  513). 

The  sciatic  artery  (fig.  200,  h)  supplies  the  buttock  below  the  gluteal. 
After  escaping  from  the  pelvis  below  the  pyriformis,  it  descends  with  the 
small  sciatic  nerve  over  the  gemelli  and  obturator  muscles,  as  far  aR  the 
lower  border  of  the  gluteus  maximus :  here  the  artery  gives  off  many 
branches  with  the  superficial  offsets  of  its  companion  nerve  ;  and  much 
reduced  in  size,  it  is  continued  with  that  nerve  along  the  back  of  the 
thigh.     In  this  course  it  furnishes  the  following  named  branches  : — 

a.  The  coccygeal  branch^  arising  close  to  the  pelvis,  perforates  the 
great  sacro-sciatic  ligament  and  the  gluteus  maximus,  and  ramifies  in 
this  muscle,  and  on  the  back  of  the  sacrum  and  coccyx. 

b.  The  branch  to  the  great  sciatic  nerve  (comes  nervi  ischiadici)  is  very 
slender,  and  entering  the  nerve  near  the  pelvis,  ramifies  in  it  along  the 
thigh. 

c.  Muscular  branches  enter  the  gluteus  maximus,  the  upper  gemellus, 
and  obturator  internus  ;  and  by  means  of  a  branch  to  the  quadratus«  which 
passes  with  the  n^rve  of  the  same  name  beneath  the  gemelli  and  obturator 
internus,  it  gives  offsets  to  the  hip  joint  and  the  inferior  gemellus. 

d.  Anastomotic  branch  (fig.  200,  e).  Varying  in  size  this  artery  is 
directed  outwards  to  the  root  of  the  great  trochanter,  where  it  anastomoses 
with  the  gluteal  and  internal  circumflex. 

The  pudic  artery  (fig.  200,  cQ  belongs  to  the  perinaeum  and  the  genital 
organs ;  it  is  smaller  than  the  sciatic,  internal  to  which  it  lies.  Onlj  the 
small  part  of  the  vessel  which  winds  over  the  ischial  spine  is  seen  on 
the  back  of  the  pelvis,  for  it  enters  the  perinieal  space  through  the  small 
sacro-sciatic  notch,  and  is  there  distributed  (p.  390). 

It  supplies  a  small  branch  over  the  back  of  the  sacrum,  which  anasto- 
moses with  the  gluteal  and  sciatic  vessels ;  and  a  twig  from  it  accompanies 
the  nerve  to  the  obturator  internus  muscle. 

The  veins  with  the  sciatic  and  pudic  arteries  receive  contributing  twigs 
corresponding  with  the  branches  of  those  arteries  at  the  back  of  the  pelvis, 
and  open  into  the  internal  iliac  vein. 

Sciatic  and  Pudic  Nerves.  The  nerves  appearing  at  the  back  of 
the  pelvis,  below  the  pyriformis,  are  branches  of  the  sacral  plexus  to  the 
lower  limb  (p.  518) ;  they  are  furnished  mostly  to  parts  beyond  the 
gluteal  region,  but  a  few  are  distnbutcd  to  the  muscles  at  the  back  iA 
the  pelvis. 

The  small  sciatic  (fig.  200,  ')  is  a  cutanemis  nerve  of  the  back  of  the 
thigh,  for  it  supplies  only  one  muscle  of  the  buttock.  It  springs  from  the 
lower  part  of  the  sacral  plexus,  generally  by  two  pieces,  and  takes  the 
course  of  the  sciatic  artery  as  far  as  the  lower  border  of  the  great  gluteus, 
where  it  gives  many  cutaneous  branches :  much  diminished  in  size  at  that 
spot,  the  nerve  is  continued  along  the  back  of  the  thigh  beneath  the  fascia, 
and  ends  below  the  knee  in  the  integuments  of  the  back  of  the  leg.  The 
branches  which  are  distributed  to,  or  near  the  buttock,  are  muscular  and 
cutaneous : — 

The  muscular  branches  (inferior  gluteal)  enter  the  under  surface  of  the 
gluteus  maximus  near  the  lower  border. 

The  cutaneous  branches  are  directed  upwards  and  downwards  at  the 
border  of  the  gluteus  : — 

The  ascending  set  (fig.  199)  are  distributed  in  the  fat  over  the  lower 
third  of  the  muscle. 
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The  descending  set  (fig.  199, ')  supply  the  integuments  of  the  upper 
third  of  the  thigh  at  the  inner  and  posterior  aspects.  One  of  these  branches 
(*),  which  is  larger  than  the  others,  is  distributed  to  the  genital  organs, 
and  is  named  inferior  pudendal  (p.  394) ;  as  it  courses  to  the  perinseum, 
it  turns  below  the  ischial  tuberosity,  and  perforates  the  fascia  lata  at  the 
inner  part  of  the  thigh  to  end  in  the  scrotum. 

The  great  scicUic  (fig.  200,  •)  is  the  largest  nerve  in  the  body.  It  is 
the  source  of  all  the  muscular,  aud  most  of  the  cutaneous  branches  dis- 
tributed to  the  limb  beyond  the  knee,  as  well  as  of  the  muscular  branches 
at  the  back  of  the  thigh. 

At  its  origin  it  appears  to  be  a  prolongation  of  the  sacral  plexus.  It  is 
directed  through  the  buttock  to  the  posterior  part  of  the  thigh,  and  rests 
on  the  external  rotator  muscles  below  the  pyriformis.  Commonly  it  does 
not  supply  any  branch  to  the  buttock,  but  it  may  give  origin  to  one  or  two 
filaments  to  the  hip  joint.  Frequently  the  nerve  is  divided  into  two  large 
trunks  at  its  origin,  and  one  of  them  pierces  the  fibres  of  the  pyriformis 
muscle. 

The  pudic  nerve  (fig.  200,  *)  winds  over  the  small  sacro-sciatic  liga- 
ment by  the  side  of  its  companion  artery,  and  is  distributed  with  this 
vessel  to  the  perinaeum  and  the  genital  organs  (p.  391).  No  branch  is 
supplied  to  the  buttock. 

Muscular  branches  of  the  sacral  plexus  are  furnished  to  the  gluteus 
maximus,  and  to  the  external  rotittors  except  the  obturator  externus. 

Branches  of  gluteus.  One  or  more  branches  of  the  plexus  enter  the 
top  of  the  gluteus  maximus  (fig.  200). 

Two  branches  of  the  pyriformis  enter  the  under  surface,  and  are  learnt 
with  the  sacral  plexus  in  the  pelvis. 

The  nerve  to  the  obturator  intemus  (fig.  201,  •)  arises  from  the  upper 
part  of  the  plexus,  and  is  directed  to  its  muscle  through  the  small  sncro- 
sciatic  notch  with  the  pudic  nerve :  its  termination  is  seen  in  the  dissec- 
tion of  the  pelvis. 

The  nerve  to  the  superior  gemellus  (fig.  201,  ^)  is  a  very  small  twig, 
and  arises  separately  from  the  following :  it  enters  the  inner  end  of  the 
muscle  on  the  superficial  surface. 

The  nerve  to  the  inferior  gemellus  and  the  quadratus  (fig.  201,  *)  is  a 
slender  branch,  which  passes  with  a  companion  artery  beneath  the  gemelli 
and  the  obturator  intemus,  to  end  in  the  two  muscles  from  which  it  re- 
ceives its  designation.  This  nerve  will  be  seen  more  fully  in  a  subse- 
quent dissection,  when  articular  filaments  from  it  to  the  hip-joint  may  be 
recognized. 

Dissection,  To  see  the  remaining  small  rotator  muscles,  hook  aside  the 
great  sciatic  nerve,  and  take  away  the  branches  of  the  sciatic  artery  if  it 
is  necessary.  In  cleaning  these  muscles  the  limb  should  be  rotated  in- 
wards. The  gemelli  are  to  be  separated  from  the  tendon  of  the  obturator 
intemus. 

The  SUPERIOR  GEMELLUS  {^g.  200,  ^)  is  the  highest  of  the  two  mus- 
cular slips  along  the  sides  of  the  tendon  of  the  obturator  muscle.  Inter- 
nally it  is  attached  to  the  outer  and  lower  part  of  the  ischial  spine,  and 
externally  it  is  inserted  with  the  obturator  into  the  great  trochanter. 
Oftentimes  the  muscle  is  absent. 

The  INFERIOR  GEMELLUS  (fig.  200,  ")  is  larger  than  its  fellow.  Its 
origin  is  connected  with  the  upper  part  of  the  ischial  tuberosity,  along 
the  lower  edge  or  lip  of  the  hollow  for  the  obturator  intemus  muscle ; 
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and  its  insertion  is  the  same  as  that  of  the  obturator  tendon.  This  mus- 
cle is  phiced  between  the  obturator  internus  and  quadratus,  but  near  the 
femur  the  tendon  of  the  obturator  extemus  comes  into  contact  with  its 
lower  border. 

Action,  These  small  fleshy  slips  seem  to  be  but  accessor^r  pieces  of 
origin  to  the  internal  obturator,  with  which  thej  combine  in  ase. 

The  OBTURATOR  ISTERXUS  (fig.  200,  '*)  arises  from  the  innominate 
bone  inside  the  pelvis  (p.  543),  and  passes  to  the  exterior  through  the 
small  sacro-sciatic  notch.  The  tendon  of  the  muscle  is  directed  outwards 
over  the  hip-joint,  and  is  inserted  with  the  gemelli  into  the  upper  part  of 
the  great  trochanter,  in  front  of  the  pyriformis,  as  well  as  into  the  con- 
tiguous )K)rtion  of  the  neck  of  the  femur. 

Outside  the  pelvis  the  obturator  is  mostly  tendinous,  and  is  embraced 
by  the  gemelli  muscles  in  the  following  way:  near  the  pelvis  the  gemelli 
meet  beneath,  but  near  the  trochanter  they  cover  the  tendon.  Beneath 
the  obturator  is  a  synovial  sac.  Crossing  the  muscle  are  the  large  and 
small  sciatic  nerves  and  the  sciatic  vessels ;  and  covering  the  whole  is  the 
gluteus  maximus.  On  cutting  through  the  tendon  and  raising  the  inner 
end,  it  will  be  found  divided  into  three  or  four  pieces  as  it  tuma  over  the 
margin  of  the  pelvis  (Rg.  201,  ");  at  this  spot  the  pelvis  is  marked  by 
ridges  of  fibro-cartilase,  which  correspond  with  the  intervals  between  the 
tendons,  and  the  surfaces  are  lubricated  by  a  synovial  membrane. 

Action.  Acting  from  the  hinder  border  of  the  pelvis  round  which  it 
turns,  it  rotates  out  or  abducts  the  femur  according  as  this  bone  may  be 
hanging  or  raised.  It  will  erect  the  pelvis  after  stooping,  and  will  balance 
the  same  in  standing;  and  it  will  rotate  to  the  opposite  side  the  trunk 
supported  on  one  limb. 

The  QUADRATi's  FEMORI3  (f\g.  200,  ®)  has  the  form  expressed  by  its 
name,  and  is  situate  between  the  inferior  gemellus  and  the  adductor  mag- 
nus.  Internally  it  arises  from  the  outer  border  of  the  tuber  ischii  for 
two  inches,  along  the  origin  of  the  semi-membranosus  and  adductor  mag- 
nus ;  externally  it  is  inserted  into  a  tubercle  in  the  posterior  intertrochan- 
teric ridge,  and  slightly  into  the  neck  of  the  femur ;  and  into  a  line  on 
the  u\)\Hir  end  of  the  bone  for  about  two  inches  above  the  attachment  of 
the  gn»at  adductor. 

Bv  one  surface  it  is  in  contact  with  the  sciatic  vessels  and  nerves,  and 
the  gluteus.  By  the  other  it  rests  on  the  obturator  extemus,  the  internal 
circumflex  vessels,  and  its  small  nerve  and  vessels.  Between  its  lower 
bonier  and  the  adductor  magiius  one  of  the  terminal  branches  of  the  inter- 
nal circumflex  arterv  issues.  Between  it  and  the  small  trochanter  is  a 
bursa,  which  is  common  also  to  the  upper  part  of  the  adductor  magnus. 

Action,  Though  the  muscle  has  but  slight  power,  it  will  be  associated 
with  the  other  muscles  on  the  back  of  the  pelvis  in  rotation  out  of  the 
pendent  femur,  and  in  abduction  of  the  femur  when  the  hip-joint  is  bent. 

And  its  femoral  attachment  being  fixed,  it  will  help  in  supporting  the 
pelvis;  or  it  will  turn  the  face  to  the  opposite  side,  the  body  being  sup- 
ported on  one  limb. 

Dissection  (fig.  201).  The  quadratus  and  the  gemelli  muscles  may  be 
now  cut  across,  in  order  that  their  small  nerve  and  artery,  the  ending  of 
the  internal  circumflex  artery,  and  the  obturator  extemus  may  be  dis- 
sected out. 

The  interna!  circumflex  branch  (f\^,  201,  /)  of  the  profunda  artery  (p. 
578)  divides  finally  into  two  parts.     One  (gj  ascends  beneath  the  quad- 
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ratDB  (in  fhia  posilion  of  the  body)  to  Ihe  pit  of  the  trochnnler,  where  it 
anastomoses  with  the  gluteal  and  sciatic  arteries,  and  supplies  the  bone. 
The  other  (k)  passes  between  the  quadratus  and  adductor  magnux  lo 
the  hamstring  muscles,  and  communicates  wilb  a  branch  <^  the  profunda 

The  OBTURATOK  EXTBRMtiS  (fig.  201,'-)  has  been  dissected  at  its  origin 
in  the  front  of  the  ihigli  (p.  580).  The  part  of  the  muscle  now  laid  bare, 
winds  below  the  hip.joint,  and  ascends  to  be  inserted  into  the  pit  at  the 
root  of  the  great  trochanter. 

¥\g.  201. 


BVTTMK  (UlBitnllooi  or  Dill' 


Tbibs  Vn*  DT 


On  the  back  of  the  pelvis  the  obturator  extemus  is  covered  by  the  quad- 
tatUB,  except  near  the  femur  where  the  upper  border  is  in  contact  with 
the  inferior  gemellus.  As  it  turns  back  to  its  insertion  it  supports  the 
hip>joint. 

Action.  Like  the  other  muscles  of  the  same  group  it  rotates  out  the 
hanging  limb;  but  it  differs  from  them  in  having  the  same  uction  even 
when  the  hip-joint  is  bent. 

With  the  limb  fixed,  Tbeile  supposes  it  lo  help  in  bending  the  liip-joiiit 
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in  stooping,  instead  of  extending  it  and  raising  the  trunk  like  the  other 
external  rotator  muscles. 

The  sacro-sciatic  ligaments  pass  from  the  innominate  bone  to  the 
sacrum  and  the  coccyx ;  they  are  two  in  number,  and  are  named  large 
and  small. 

The  large  or  posterior  ligament  (fig.  201,  ')  is  attached  internally  to  the 
posterior  part  of  the  hip  bone,  and  to  the  side  of  the  sacrum  and  coccyx ; 
and  externally  it  is  inserted  into  an  impression  on  the  inner  and  anterior 
part  of  the  ischial  tuberosity,  sending  upwards  a  prolongation  along  the 
pubic  arch.  It  is  wide  next  the  sacrum,  but  is  contracted  towards  the 
middle,  and  is  expanded  again  at  the  tuberosity.  On  the  cutaneous  sur- 
face are  the  branches  of  the  ssicral  nerves ;  and  the  gluteus  maximus  con- 
ceals and  takes  origin  from  it.  Branches  of  the  glut^  and  sciatic  arteries 
perforate  it. 

The  small  ligament  will  be  seen  on  dividing  the  other  near  the  hip  bone. 
At  the  sacrum  and  coccyx  it  is  united  with  the  large  band,  but  at  the 
opposite  end  it  is  inserted  into  the  ischial  spine.  It  is  less  strong  than  the 
superficial  ligament,  by  which  it  is  concealed ;  and  it  rests  on  the  coccy- 
geus  muscle. 

By  their  attachments  these  ligaments  convert  the  large  sacro-sciatic 
notch  of  the  dried  pelvis  into  two  apertures  or  foramina.  Between  their 
insertion  into  the  spine  and  tuberosity  of  the  innominate  bone,  is  the  small 
sacro-sciatic  foramen,  which  contains  the  internal  obturator  muscle  with 
its  nerve  and  vessels,  and  the  pudic  vessels  and  nerve.  And  above  the 
smaller  ligament  is  the  large  sacro-sciatic  foramen,  which  gives  passage  to 
the  pyriformis  muscle,  with  the  gluteal  vessels  and  the  superior  gluteal 
nerve  above  it,  and  the  sciatic  and  pudic  vessels  and  the  sacral  plexus 
below  it. 


Section  III. 

THE  BACK  OF  THE  THIGH. 


Directions,  The  ham  or  the  popliteal  space  may  be  taken  after  the 
buttock,  in  order  that  it  may  be  seen  in  a  less  disturbed  state  than  if  it 
was  dissected  after  the  examination  of  the  muscles  at  the  back  of  the  thigh. 
When  this  space  has  been  learnt  the  student  will  return  to  the  dissection 
of  the  thigh. 

Position,  The  limb  is  to  remain  in  the  same  position  as  in  the  dissec- 
tion of  the  buttock. 

Dissection  (fig.  202).  To  remove  the  skin  from  the  popliteal  region  let 
an  incision  be  made  behind  the  knee  for  the  distance  of  six  inches  above, 
and  four  inches  below  the  joint.  At  each  extremity  of  the  longitudinal 
cut  make  a  transverse  incision,  and  raise  the  skin  in  two  flaps,  the  one 
being  turned  outwards  and  the  other  inwards. 

In  the  fat  are  some  small  cutaneous  nerves  and  vessels,  viz.,  one  or  two 
twigs  in  the  middle  line  of  the  limb  from  the  small  sciatic  nerve  and 
artery  beneath  the  fascia;  and  some  offsets  of  the  internal  cutaneous 
nerve  towards  the  inner  part.  After  the  subcutaneous  fat  is  removed, 
the  special  fascia  of  the  limb  will  be  brought  into  view. 
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Fascia  lata.  Where  this  fsiscia  covers  the  popliteal  space  it  is  strength- 
ened by  transverse  fibres,  particularly  on  the  outer  side  ;  and  it  is  connected 
laterally  with  the  tendons  bounding  that  interval.  The  short  saphenous 
vein  perforates  it  sometimes  opposite  the  knee,  but  usually  at  a  spot  lower 
down. 

Dissection  (fig.  202).  The  fascia  over  the  ham  is  now  to  be  removed 
without  injuring  the  small  sciatic  nerve  and  artery,  and  the  short  saphe- 
nous vein,  whicifi  are  close  beneath  it.  A  large  quantity  of  fat  may  be 
next  taken  out  of  the  space,  but  without  injury  to  the  several  small  vessels 
and  nerves  in  it. 

In  cleaning  the  space  the  student  will  come  upon  the  large  internal 
popliteal  nerve  in  the  middle  line ;  and  nearer  the  outer  side,  on  the  ex- 
ternal popliteal.  Both  nerves  give  branches ;  and  the  numerous  offsets  of 
the  inner  will  be  recognized  more  certainly  by  tracing  them  from  above 
down  along  the  trunk  of  the  nerve,  than  by  proceeding  in  the  opposite 
direction  ;  in  fat  bodies  the  two  small  nerves  from  the  inner  popliteal  trunk 
to  the  knee  joint  are  difTtcult  to  find.  Under  cover  of  the  outer  boundary, 
and  deep  in  the  space,  is  an  articular  nerve  from  the  external  popliteal, 
which  sometimes  arises  from  the  great  sciatic. 

In  the  bottom  of  the  space  are  the  popliteal  vessels,  the  vein  being  more 
superficial  than  the  artery.  The  student  is  to  seek  an  articular  branch 
(superior),  on  each  side,  close  above  the  condyle  of  the  femur ;  and  to 
clean  numerous  other  branches  of  the  vessels  to  the  muscles  around,  espe- 
cially to  those  of  the  leg.  On  the  upper  part  of  the  artery,  the  branch  of 
nerve  from  the  obturator  to  the  knee  joint  is  to  be  found :  and  on  the  sides 
of  the  artery  are  three  or  four  lymphatic  glands  in  the  fat. 

After  the  ham  has  been  cleaned,  the  sartorius  and  the  gracilis  are  to  be 
replaced  in  their  natural  position  on  the  inner  side. 

The  POPLITEAL  SPACE,  or  the  ham  {^g,  202),  is  the  hollow  behind  the 
knee :  it  allows  of  the  free  flcxiort  of  the  joint,  and  contains  the  large  ves- 
sels of  the  limb.  When  dissected,  this  interval  has  the  form  of  a  lozenge, 
and  extends  upwards  along  one-third  of  the  femur,  and  downwards  along 
one-sixth  of  the  tibia;  but  in  the  natural  condition  of  the  parts  the  sides 
are  approximated  by  the  fascia  of  the  limb,  and  the  space  is  limited,  ap- 
parently, almost  to  the  ntgion  of  the  joint. 

This  hollow  is  situate  between  the  muscles  on  the  back  of  the  limb  ;  and 
the  lateral  boundaries  are  therefore  formed  by  the  muscles  of  the  thigh 
(hamstrings),  and  leg.  Thus,  on  the  outer  side,  is  the  bicejys  muscle  (•)  as 
far  as  the  joint ;  and  the  plantaris  and  the  external  head  of  the  gastrocne- 
mius (■)  beyond  that  spot.  On  the  inner  side,  as  low  as  the  articulation, 
are  the  semimembranosus  (*)  and  semitendinosus  (*)  muscles,  with  the  gra- 
cilis and  sartorius  between  them  and  the  femur ;  and  beyond  the  joint  is 
the  inner  head  of  the  gastrocnemius  C),  The  upper  point  of  the  ham  is 
limited  by  the  apposition  of  the  inner  and  outer  hamstrings ;  and  at  the 
lower  point  the  heads  of  the  gastrocnemius  touch  each  other. 

Stretched  acrross  the  cavity  are  the  fascia  lata  and  teguments.  Forming 
the  deep  boundary,  or  the  floor,  are  the  following  parts — the  posterior  sur- 
face of  the  femur  included  between  the  lines  to  the  condyles,  the  posterior 
ligament  of  the  knee-joint,  and  part  of  the  popliteus  muscle  with  the  upjier 
end  of  the  tibia. 

The  popliteal  space  is  widest  opposite  the  femoral  condyles,  where  the 
muscles  are  most  drawn  to  the  sides ;  and  is  deepest  above  the  articular 
88 
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end  oT  tlie  ftmur.    Abore  and  bulow  h  communicates,  benemtb  Hit  hsiikvs. 

wit)i  tli«  Imck  (if  the  thigh  and  leg. 

In  the  hulliiw  are  coniained  the  popliteal  veeseU  with  ibeir  inndoi. 
and  llie  endingoftheexlPmalaKpbcnonf  ttsr: 
Fig  202  tlie  popiiiea)  trunks  of  the  grwn  feimtx  aarf. 

and  some  of  their  >>rancliet>;  to^Mbtr  wnL 
Irmphalic  glands,  and  a  large  qnantitT  cC^s. 
The  small  sciatic  nerve  and  its  vewk  uv 
placed  superficially  in  the  bam  :  and  «  linacL 
of  the  obturator  nerve  lies  on  the  Mrtay  in 
the  bottom  of  the  space. 

'      'I'he  POPLITEAL  AKTEKT  (fig.  202.  ')  ISlbc 

continuation  of  the  femoral,  and  rearbc*  fiun 
the  opening  in  the  adductor  magntu  to  ibe 
lower  border  of  the  poplitens  muscle,  vhen 
it  terminates  by  bifurcating  into  the  anterior 
and  poHterior  tibial  vessels.  A  ponton  of  th« 
artery  lies  in  the  ham,  and  is  uncovered  br 
muscle  ;  but  the  rest  is  beneath  the  gasirocor- 
miu«,  and  beyond  the  limits  of  the  popliteal 
space  as  above  defined.  The  description  of 
tlie  artery  may  be  divided  therefore  into  tiro 
parts,  corresponding  with  this  difiereoce  in 


In  the  ham  the  vessel  is  inclined  obliquely 
from  the  inner  side  of  tlie  limb  to  the  interval 
between  the  condyles  of  the  femur;  and  is  then 
directed  along  the  middle  of  the  space  over 
the  knee-joint.  As  far  as  the  inner  condyle 
the  artery  is  overlaid  by  the  belly  of  the  semi* 
membrnnosiiH  muscle ;  but  thence  onwards  it 
is  situate  between  the  heads  of  the  gastntcne- 
miug,  and  is  covered  only  by  the  fa»cia  lata 
Tiiw  o»  Tn»  PorLiTHL  Brioi  and  Ihe  integuments.  Beneath  it  is  the  femur 
,ttii»iB'»AricriM),  ^j(jj  dig  posterior  ligament  of  the  knee-joint. 

1.  Popiit«»i  Yfliiflii.  jjj  contact  with  the  vessel,  and  somewhat 

s  Ei'iVrVii^'^iitMi'MrM  ""  '''^  °"'*''  ^*^^  "'  ^™''  ''^*  *''^  popliteal  vein, 

'*.  ■rmiDoinbnBoaui  nnHi*.  ^  \ha.\,  on  looking  inro  the  space,  the  arterial 

d.  xenitiiMiiDvaDa  uuKie,  trunk  is  almost  Covered  ;  but  in  the  interval 

•■  oitep»  iii>i»i!i«.  between  the  heads  of  the  gastrocnemius,  the 

7,  «.  loner  iiid  oui*r  htidi  "' '^»     vein  and  its  branches  conceal  altogether  the 
•up*Hi'ei«rT»i'ii°"i"»'gii.irm*    '""'ery.     Below  ihe  knee  the  short  saphenous 
namiut  iiibeihurtciiphaBsiii.    ^'^'^  (.^?,-  ^^'^t  *)i  Bnd  the  muscular  branches 
whioti  hMti  iha  pupiiiHi.        of  ihe  artery,  arv  laid  over  the  popliteal  trunk. 
Slore  superficial  than  the  large  vessels,  and 
slightly  external  to  them  in  position,  is  placed  the  internal  popliteal  nerve, 
which  with  its  branches  lies  over  the  artery,  like  the  vein,  between  the 
heads  of  the  giwlrocneniius.    In  the  bottom  of  the  hollow  the  small  obtura- 
tor nervt-  runs  on  the  artery  to  the  joint. 

DituetioH.  To  si'e  the  deep  part  of  the  artery  the  inner  head  of  the 
mstrocnvntins  aliuuld  be  cut  through,  and  raised  from  the  subjacent  parts. 
On  removing  Ihe  areolar  tissue  the  vessels  and  nerves  will  appear.  The 
lower  articular  brunches  of  the  vessels  and  nerve  are  now  brought  into 
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view  ; — the  inner  artery  is  below  the  head  of  the  tibia,  and  the  outer 
higher  up  between  the  tibia  and  fibula,  each  with  a  vein,  and  the  first  has 
a  companion  nerve. 

Beyond  the  ham.  Whilst  the  artery  is  beneath  the  gastrocnemius  (fig. 
208)  it  sinks  deeply  into  the  limb ;  here  it  is  crossed  by  a  small  muscle — 
the  plantaris  c,  and  the  ending  is  concealed  by  the  soleus  b.  It  rests  on 
the  popliteus  muscle. 

Both  the  companion  vein  and  the  internal  popliteal  nerve  change  their 
position  to  the  artery,  and  gradually  cross  over  it,  so  as  to  lie  on  its  inner 
side  at  the  lower  border  of  the  popliteus. 

Sometimes  the  artery  is  divided  as  high  as  the  back  of  the  knee  joint ; 
and  then  the  anterior  tibial  artery  may  lie  beneath  the  popliteus  muscle. 

Branches  (fig.  203)  are  furnished  by  the  artery  to  the  surrounding  mus- 
cles, and  to  the  articulation ; — those  that  l>elong  to  the  joint  are  five  in 
number,  and  are  called  articular,  viz.,  two  superior,  inner  and  outer ;  two 
inferior,  also  inner  and  outer ;  and  a  central  or  azygos  branch. 

a.  The  muscular  branches  are  upper  and  lower.  The  upper  set,  three 
or  four  in  number,  arise  above  the  knee,  and  end  in  the  semi-membranosus 
and  biceps  muscles,  communicating  with  the  perforating  and  muscular 
branches  of  the  profunda.  The  lower  set  (sural)  are  furnished  to  the 
muscles  of  the  calf,  viz.,  gastrocnemius,  soleus,  and  plantaris. 

b.  A  superficird  or  cutaneous  branch  arises  near  the  knee  joint,  and  ac- 
companies the  external  saphenous  nerve  over  the  muscles  of  the  leg  to  end 
in  the  teguments  (fig.  203). 

c.  The  superior  articular  arteries  arise  from  the  popliteal  trunk,  one 
from  the  inner  and  one  from  the  outer  side,  above  the  condyles  of  the 
femur ;  they  are  directed  almost  transversely  beneath  the  hamstring  mus- 
cles, and  turn  around  the  bone  to  the  front  of  the  joint. 

The  external  one  (Jc)  perforates  the  intermuscular  septum,  and  divides 
in  the  substance  of  the  vastus  internus.  Some  of  the  branches  end  in  that 
muscle,  and  anastomose  with  the  external  circumfiex  (of  the  profunda)  : 
others  descend  to  the  joint ;  and  one  offset  forms  an  arch  across  the  fore 
part  of  the  bone  with  the  anastomotic  artery. 

The  internal  artery  (/),  oftentimes  very  small,  winds  beneath  the  ten- 
don of  the  adductor  magnus,  and  terminates  in  the  vastus  internus ;  it 
supplies  this  and  the  knee  joint,  and  communicates  with  the  anastomotic 
artery. 

d.  The  inferior  articular  branches  (fig.  208)  lie  beneath  the  gastro- 
cnemius, but  are  not  on  the  same  level  on  opposite  sides  of  the  limb ;  for 
the  inner  one  descends  below  the  head  of  the  tibia,  whilst  the  outer  one 
is  placed  above  the  fibula.  Each  lies  beneath  the  lateral  ligament  of  its 
own  side. 

The  external  branch  (c)  supplies  she  outer  side  of  the  knee  joint,  anas- 
tomosing with  the  other  vessels  on  the  articulation,  and  with  the  recurrent 
branch  of  the  anterior  tibial  artery :  it  sends  an  offset  beneath  the  liga- 
ment of  the  patella  to  join  a  twig  from  the  lower  internal  branch. 

The  internal  artery  (6)  ascends  at  the  anterior  border  of  the  internal 
lateral  ligament,  and  after  taking  its  share  in  the  free  anastomoses  over 
the  joint,  ends  in  ofiTsets  for  the  articulation  and  the  head  of  the  tibia. 

e.  The  azygos  branch  enters  the  back  of  the  joint  through  the  posterior 
ligament,  and  is  distributed  to  the  ligamentous  structures,  the  fat,  and  the 
synovial  membrane  of  the  interior. 
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The  porLiTEAL  vein  (fig.  203,  h)  originates  in  the  union  of  the  venae 
comites  of  the  anterior  and  posterior  tibial  vessels,  and  has  the  sanie  ex- 
tent and  connections  as  the  artery  it  accompanies.  At  the  lower  border  of 
the  popliteus  muscle  the  vein  is  internal  to  the  arterial  trunk  ;  between 
the  heads  of  the  gastrocnemius  it  is  superficial  to  that  vessel ;  and  thence 
to  the  opening  in  the  adductor  magnus  it  lies  to  the  outer  side,  and  cloi«e 
to  the  artery.  It  is  joined  by  branches  corresponding  with  those  of  the 
artery,  as  well  as  by  the  short  saphenous  vein  (fig.  203). 

The  POPLITEAL  NERVES  (fig.  202)  are  the  two  large  trunks  derived 
from  the  division  of  the  great  sciatic  in  the  thigh ;  they  are  named  inter- 
nal and  external  from  their  relative  position.  In  the  popliteal  space  each 
furnishes  cutaneous  and  articular  offsets,  but  only  the  inner  one  supplies 
branches  to  muscles. 

The  INTERNAL  POLiTEAL  NERVE  (')  is  larger  than  the  external,  and 
occupies  the  middle  of  the  ham  :  its  connections  are  similar  to  those  of  the 
artery,  that  is  to  say,  it  is  partly  superficial  and  partly  covered  by  the  gas- 
trocnemius. Like  the  vessel  it  extends  through  the  back  of  the  leg,  and 
retains  the  name  popliteal  only  to  the  lower  border  of  the  popliteus  mus- 
cle. Its  position  to  the  vessels  has  been  already  noticed.  The  branches 
arising  from  it  here  are  the  following : — 

a.  Two  small  articular  twigs  (fig.  203,  •)  are  furnished  to  the  knee 
joint  with  the  vessels.  One  which  accompanies  the  lower  internal  articu- 
lar artery  to  the  fore  part  of  the  articulation  is  the  largest  ;  and  another 
takes  the  same  course  as  the  azygos  artery,  and  enters  the  back  of  the 
joint  with  it. 

b.  Muscular  branches  arise  from  the  nerve  between  the  heads  of  the 
gastrocnemius.  One  supplies  both  heads  of  the  gastrocnemius  and  the 
plantains.  Another  descends  beneath  the  gastrocnemius,  and  enters  the 
cutaneous  surface  of  the  soleus.  And  a  third  penetrates  the  popliteus  at 
the  under  aspect,  after  turning  round  the  lower  border. 

c.  The  external  saphenous  nerve  {fig.  207,  *)  (ram.  communicans  tibialis) 
is  the  largest  branch,  and  is  a  cutaneous  offset  to  the  leg  and  foot.  It  lies 
on  the  surface  of  the  gastrocnemius,  but  beneath  the  fascia,  as  far  as  the 
middle  of  the  leg,  where  it  becomes  cutaneous,  and  will  be  afterwards 
seen. 

The  EXTERNAL  POPLITEAL  NERVE  (fig,  202,  *)  (peroneal)  lies  along 
the  outer  boundary  of  the  ham  as  far  as  the  knee  joint ;  at  that  level  it 
leaves  the  space  and  follows  the  edge  of  the  biceps  muscle  for  two  inches, 
till  it  is  below  the  head  of  the  fibula.  There  it  enters  the  fibres  of  the 
peroneus  longus,  and  divides  beneath  that  muscle  into  three — musculo- 
cutaneous, anterior  tibial,  and  recurrent  articular.  Its  branches  whilst  in 
the  popliteal  space  are  cutaneous  and  articular. 

a.  The  articular  nerve,  arising  high  in  the  space,  runs  with  the  upper 
external  artery  to  the  outer  side  of  the  knee,  where  it  sends  a  twig  along 
the  lower  articular  artery  :  both  enter  the  joint. 

b.  The  peroneal  communicating  branch  (fig.  207,  *)  (ram.  communi- 
cans fibularis)  joins  the  external  saphenous  branch  of  the  internal  popli- 
teal about  the  middle  of  the  leg.  It  soon  becomes  cutaneous,  and  ofl&ets 
are  given  by  it  to  the  back  of  the  leg. 

c.  One  or  two  cutaneous  nerves  are  furnished  by  the  external  popliteal 
to  the  integument  on  the  outer  side  of  the  leg  in  the  upper  half. 

The  articular  branch  of  the  obturator  nerve  (fig«  208,  *)  perforates  the 
adductor  magnus,  and  is  conducted  by  the  popliteal  arteiy  to  the  iMck  of 
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the  knee  joint.     After  supplying  filaments  to  tlie  vessels,  the  nerve  entera 
the  articulation  through  the  |X)sterior  ligament. 

The  lymphatic  glands  of  the  popliteal  space  are  situate  around  the 
large  arterial  trunk.  Two  or  three  are  ranged  on  the  sides  ;  whilst  one  is 
8U()erficial  to,  and  another  heneath  the  vessel :  they  are  joined  hy  the  deep 
lymphatic  vessels,  and  hy  the  8U|)erlicial  set  with  the  saphenous  vein. 

THE  BACK  OF  THE  THIGH. 

Dissection  {fi^,  203).  Now  the  popliteal  s|>ace  has  been  examined,  the 
student  may  proceed  with  the  dissection  of  the  back  of  the  thigh.  The 
piece  of  skin  between  the  buttock  and  the  popliteal  space  should  be  di- 
vided, and  reflected  to  the  sides.  In  the  fat  on  the  sides  of  the  limb  fine 
offsets  of  the  internal  and  external  cutaneous  nerves  of  the  front  of  the 
thigh  may  be  found  ;  and  along  the  middle  line  some  filaments  from  the 
small  sciatic  nerve  ])ierce  the  fascia. 

Remove  the  deep  fascia  of  the  limb,  taking  care  of  the  small  sciatic 
nerve  and  its  artery.  Lastly,  clean  the  hamstring  muscles  ;  trace  out  the 
perforating  arteries  to  the  front  of  the  thigh,  and  clean  the  branches  of 
the  great  sciatic  nerve  and  profunda  artery  to  the  muscles. 

Muscles.  The  muscles  behind  the  femur  act  mainly  as  flexors  of  the 
knee  joint.  They  extend  from  the  pelvis  to  the  bones  of  the  leg,  and  are 
named  hamstrings  from  their  cord-like  a])pearance  on  the  sides  of  the  ham  : 
they  are  three  in  number,  viz.,  biceps,  semitendinosus,  and  semimembra- 
nosus. The  flrst  of  these  lies  on  the  outer,  and  the  others  on  the  inner 
side  of  the  popliteal  space. 

The  BICEPS  (fig.  203,  ^)  has  two  heads  of  origin,  long  and  short,  which 
are  attached  to  the  i>elvis  and  the  femur.  The  long  head  arises  from  an 
impression  on  the  back  of  the  ischial  tuberosity,  in  common  with  the 
semitendinosus  muscle.  The  short  head  is  fixed  to  the  femur  below  the 
gluteus  maxim  us,  viz.,  to  all  the  linea  aspera,  to  nearly  the  whole  of  the 
line  leading  inferiorly  to  the  outer  condyle,  and  the  external  intermuscular 
septum.  The  fibres  end  inferiorly  in  a  tendon,  which  is  inserted  into  two 
prominences  on  the  head  of  the  fibula  by  slips  which  embrace  the  exter- 
nal lateral  ligament ;  and  a  slight  piece  is  prolonged  to  the  head  of  the 
tibia. 

The  muscle  is  superficial,  except  at  the  origin,  where  it  is  covered  by 
the  gluteus :  it  rests  on  the  up|)er  part  of  the  semimembranosus,  and  on 
the  great  sciatic  nerve  and  the  adductor  magnus  muscle.  On  the  inner 
side  is  the  semitendinosus  as  far  as  the  ham.  Its  tendon  gives  oflsets  to 
the  deep  fascia  of  the  limb. 

Action,  It  can  bend  the  knee  if  the  leg-bones  are  not  fixed,  and  after- 
wards rotate  out  the  tibia;  and  the  long  head,  which  passes  upwards 
beyond  the  femur,  will  extend  the  bent  hip  joint  when  the  knee  is  stniight. 

The  leg  being  supported  on  the  ground,  the  long  head  will  assist  in 
balancing  and  erecting  the  j>elvis ;  and  the  short  head  will  draw  down  the 
femur  so  as  to  bend  the  knee  in  stooping. 

Tlie  SEMITENDINOSUS  (fig.  203,  ■)  is  a  slender  muscle  and  receives  its 
name  from  appearance.  It  arises  from  the  tub<*rosity  of  the  hip  bone 
with  the  long  head  of  the  biceps,  and  hy  fleshy  fibres  from  the  tendon  of 
that  muscle.  Inferiorly  it  is  inserted  into  the  inner  surface  of  the  tibia, 
elote  below  the  gracilis,  and  for  a  similar  extent. 

This  muscle,  like  the  biceps,  is  partly  covered  by  the  gluteus  maximus. 
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The  POPLITEAL  VEIN  (fig.  203,  h)  originates  in  the  union  of  the  venae 
comites  of  the  anterior  and  posterior  tibial  vessels,  and  has  the  same  ex- 
tent and  connections  as  the  artery  it  accompanies.  At  the  lower  border  of 
the  popliteus  muscle  the  vein  is  internal  to  the  arterial  trunk  ;  between 
the  heads  of  the  gastrocnemius  it  is  superficial  to  that  vessel ;  and  thence 
to  the  oi)cning  in  the  adductor  magnus  it  lies  to  the  outer  side,  and  close 
to  the  artery.  It  is  joined  by  branches  corresponding  with  those  of  the 
artery,  as  well  as  by  the  short  saphenous  vein  (fig.  203). 

The  POPLITEAL  NERVES  (fig.  202)  are  the  two  large  trunks  derived 
from  the  division  of  the  great  sciatic  in  the  thigh  ;  they  are  named  inter- 
nal and  external  from  their  relative  position.  In  the  popliteal  space  each 
furnishes  cutaneous  and  articular  offsets,  but  only  the  inner  one  supplies 
branches  to  muscles. 

The  INTERNAL  POLITEAL  NERVE  (*)  is  larger  than  the  external,  and 
occupies  the  middle  of  the  ham  :  its  connections  are  similar  to  those  of  the 
artery,  that  is  to  say,  it  is  partly  superficial  and  partly  covered  by  the  gas- 
trocnemius. Like  the  vessel  it  extends  through  the  back  of  the  leg,  and 
retains  the  name  popliteal  only  to  the  lower  border  of  the  popliteus  mus- 
cle. Its  position  to  the  vessels  has  been  already  noticed.  The  branches 
lurising  from  it  here  are  the  following : — 

a.  Two  small  articular  twigs  (fig.  203,  •)  are  furnished  to  the  knee 
joint  with  the  vessels.  One  which  accompanies  the  lower  internal  articu- 
lar artery  to  the  fore  part  of  the  articulation  is  the  largest ;  and  another 
takes  the  same  course  as  the  azygos  artery,  and  enters  the  back  of  the 
joint  with  it. 

b.  Muscular  branches  arise  from  the  nerve  between  the  heads  of  the 
gastrocnemius.  One  supplies  both  heads  of  the  gastrocnemius  and  the 
plantnns.  Another  descends  beneath  the  gastrocnemius,  and  enters  the 
cutaneous  surface  of  the  soleus.  And  a  third  penetrates  the  popliteus  at 
the  under  aspect,  after  turning  round  the  lower  border. 

c.  The  external  saphenous  nerve  {fig,  207,  *)  (ram.  communicans  tibialis) 
is  the  largest  branch,  and  is  a  cutaneous  ofiTset  to  the  leg  and  foot.  It  lies 
on  the  surface  of  the  gastrocnemius,  but  beneath  the  fascia,  as  far  as  the 
middle  of  the  leg,  where  it  becomes  cutaneous,  and  will  be  afterwards 
seen. 

The  EXTERNAL  POPLITEAL  NERVE  (fig.  202,  *)  (peroneal)  lies  along 
the  outer  boundary  of  the  ham  as  far  as  the  knee  joint ;  at  that  level  it 
leaves  the  space  and  follows  the  edge  of  the  biceps  muscle  for  two  inches, 
till  it  is  below  the  head  of  the  fibula.  There  it  enters  the  fibres  of  the 
peroneus  longus,  and  divides  beneath  that  muscle  into  three — musculo- 
cutaneous, anterior  tibial,  and  recurrent  articular.  Its  branches  whilst  in 
the  popliteal  space  are  cutaneous  and  articular. 

a.  The  articular  nerve,  arising  high  in  the  space,  runs  with  the  upper 
external  artery  to  the  outer  side  of  the  knee,  where  it  sends  a  twig  along 
the  lower  articular  artery :  both  enter  the  joint. 

h.  The  peroneal  communicating  branch  (fig.  207,  *)  (ram.  communi- 
cans fibularis)  joins  the  external  saphenous  branch  of  the  internal  popli- 
teal about  the  middle  of  the  leg.  It  soon  becomes  cutaneous,  and  offsets 
are  given  by  it  to  the  back  of  the  leg. 

c.  One  or  two  cutaneous  nerves  are  furnished  by  the  external  popliteal 
to  the  integument  on  the  outer  side  of  the  leg  in  the  upper  half. 

The  articular  branch  of  the  obturator  nerve  {fig.  208,  ')  perforates  the 
adductor  magnus,  and  is  conducted  by  the  popliteal  artery  to  the  back  of 
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the  knee  joint.     After  supplying  filaments  to  tlie  vessels,  the  nerve  enters 
the  articulation  through  the  ix)sterior  ligament. 

The  lymphatic  glands  of  the  poplite^il  space  are  situate  around  the 
large  arterial  trunk.  Two  or  three  are  ranged  on  the  sides  ;  whilst  one  is 
superficial  to,  and  another  beneath  the  vessel :  they  are  joined  by  the  deep 
lymphatic  vessels,  and  by  the  su{)erficial  set  with  the  saphenous  vein. 

THE  BACK  OF  THE  THIGH. 

Dissection  {fi^.  203).  Now  the  popliteal  space  has  been  examined,  the 
student  may  proceed  with  the  dissection  of  the  back  of  the  thigh.  The 
piece  of  skin  between  the  buttock  and  the  popliteal  space  should  be  di- 
vided, and  reflected  to  the  sides.  In  the  fat  on  the  sides  of  the  limb  fine 
ofl*set8  of  the  internal  and  external  cutaneous  nerves  of  the  front  of  the 
thigh  may  be  found ;  and  along  the  middle  line  some  filaments  from  the 
small  sciatic  nerve  pierce  the  fascia. 

Remove  the  deep  fascia  of  the  limb,  taking  care  of  the  small  sciatic 
nerve  and  its  artery.  Lastly,  clean  the  hamstring  muscles ;  trace  out  the 
perforating  arteries  to  the  front  of  the  thigh,  and  clean  the  branches  of 
the  great  sciatic  nerve  and  profunda  artery  to  the  muscles. 

Muscles.  The  muscles  behind  the  femur  act  mainly  as  flexors  of  the 
knee  joint.  They  extend  from  the  pelvis  to  the  bones  of  the  leg,  and  are 
named  hamstrings  from  their  cord-like  appearance  on  the  sides  of  the  hum  : 
they  are  three  in  number,  viz.,  biceps,  semitendinosus,  and  semimembra- 
nosus. The  first  of  these  lies  on  the  outer,  and  the  others  on  the  inner 
side  of  the  popliteal  space. 

The  BICEPS  (fig.  203,  ^)  has  two  heads  of  origin,  long  and  short,  which 
are  attached  to  the  pelvis  and  the  femur.  The  long  head  arises  from  an 
impression  on  the  back  of  the  ischial  tuberosity,  in  common  with  the 
semitendinosus  muscle.  Tiie  short  heiid  is  fixed  to  the  femur  below  the 
gluteus  maximus,  viz.,  to  all  the  linea  a8[)era,  to  nearly  the  whole  of  the 
line  leading  inferiorly  to  the  outer  condyle,  and  the  external  intermuscular 
septum.  The  fibres  end  inferiorly  in  a  tendon,  w^hich  is  inserted  into  two 
prominences  on  the  head  of  the  fibula  by  slips  which  embrace  the  exter- 
nal lateral  ligament ;  and  a  slight  piece  is  prolonged  to  the  head  of  the 
tibia. 

The  muscle  is  superficial,  except  at  the  origin,  where  it  is  covered  by 
the  gluteus :  it  rests  on  the  upper  part  of  the  semimembranosus,  and  on 
the  great  sciatic  nerve  and  the  adductor  magnus  muscle.  On  the  inner 
side  is  the  semitendinosus  as  far  as  the  ham.  Its  tendon  gives  oflsets  to 
the  deep  fascia  of  the  limb. 

Action,  It  can  bend  the  knee  if  the  leg-bones  are  not  fixed,  and  after- 
wards rotate  out  the  tibia;  and  the  long  h(uid,  which  passes  upwards 
beyond  the  femur,  will  extend  the  bent  hip  joint  when  the  knee  is  straight. 

The  leg  being  supported  on  the  ground,  the  long  head  will  assist  in 
balancing  and  erecting  the  pelvis ;  and  the  short  head  will  draw  down  the 
femur  so  as  to  bend  the  knee  in  stooping. 

The  SEMITENDINOSUS  (fig.  203,  ■)  is  a  slender  muscle  and  receives  its 
name  from  appearance.  It  arises  from  the  tuberosity  of  the  hip  bone 
with  the  long  head  of  the  biceps,  and  by  fleshy  fibres  from  the  tendon  of 
that  muscle.  Inferiorly  it  is  inserted  into  the  inner  surface  of  the  tibia, 
close  below  the  gracilis,  and  for  a  similar  extent. 

This  muscle,  like  the  biceps,  is  partly  covered  by  the  gluteus  maximus. 
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tendon.  The  muscle  is  attached  above  to  the  higliest  impression  on  the 
back  of  the  tuber  ischii,  above  and  external  to  the  semitendinosus  and 
biceps ;  and  it  is  inserted  below  into  the  hinder  and  inner  part  of  the  head 
of  the  tibia. 

The  muscle  is  thick  and  fleshy  inferiorly,  where  it  bounds  the  popliteal 
space.  On  it  lies  the  semitendinosus,  which  is  lodged  in  a  hollow  in  the 
upper  tendon ;  and  beneath  it  is  the  adductor  magnus.  Along  the  outer 
border  lie  the  great  sciatic,  and  internal  popliteal  nerves.  Between  its 
tendon  and  the  inner  head  of  the  gastrocnemius  is  a  large  bursa.  The 
insertion  of  the  muscle  will  be  dissected  with  the  knee-joint. 

Action,  This  hamstring  is  united  with  the  preceding  in  its  action,  for 
it  bends  the  knee  and  rotates  in  the  tibia ;  and  with  the  knee  straight  it 
will  limit  flexion  of  the  hip,  or  extend  this  joint  after  the  femur  has  been 
carried  forwards. 

When  the  foot  rests  on  the  ground,  the  semimembranosus  acts  altogether 
on  the  pelvis. 

The  GREAT  SCIATIC  NERVE  (fig.  203,*)  lics  on  the  adductor  magnus 
muscle  below  the  buttock,  and  divides  it  into  the  two  popliteal  nerves 
about  the  middle  of  the  thigh,  though  its  point  of  bifurcation  may  be  car- 
ried upwards  as  far  as  the  pelvis.  In  this  extent  the  nerve  lies  along  the 
outer  border  of  the  semimembranosus,  and  is  crossed  by  the  long  head  of 
the  bicejM. 

Branches.  At  the  upper  part  of  the  thigh  it  supplies  large  branches  to 
the  flexor  muscles,  and  a  small  one  to  the  adductor  magnus. 

Small  sciatic  nerve  (flg.  203,  ^).  Between  the  gluteus  maximus  and 
the  ham  this  small  nerve  is  close  beneath  the  fascia ;  but  it  becomes  cuta- 
neous below  the  knee,  and  accompanies  the  external  saphenous  vein  for  a 
short  distance. 

Small  cutaneous  filaments  pierce  the  fascia  of  the  thigh  ;  and  the  largest 
of  the«e  arises  near  the  popliteal  space. 

Dissection,  To  see  the  jKwterior  surface  of  the  adductor  magnus,  and 
the  branches  of  the  [>erforating  and  muscular  arteries,  the  hamstring 
muscles  must  be  detached  from  the  hip  bone  and  thrown  down ;  and  the 
brunches  of  arteries  and  nerves  they  receive  are  to  be  dissected  out  with 
care.     All  the  parts  are  to  be  cleaned. 

Adductor  magnus  muscle  (fig.  203,  °).  At  its  posterior  aspect  the 
large  adductor  is  altogether  fleshy,  even  at  the  o{)ening  for  the  femoral 
artery ;  and  the  fibres  from  the  pubic  arch  appear  to  form  a  part  almost 
distinct  from  those  connected  with  the  tuberosity  of  the  hip  bone.  In 
contact  with  this  surface  are  the  hamstring  muscles  and  the  great  sciatic 
nerve. 

Jimding  of  the  perforating  arteries  (fig.  203,  c,  <f,  e).  These  branches 
of  the  profunda  appear  through  the  adductor  magnus  close  to  the  femur, 
and  are  directed  out  through  the  short  head  of  the  biceps  and  the  outer 
intermuscular  septum  to  the  vasti  muscles ;  but  }is  the  first  branch  is 
placed  higher  than  the  attachment  of  the  biceps,  it  pierces  the  gluteus 
maximus  in  its  course.  In  the  vasti  they  anastomose  together,  and  with 
the  descending  branches  of  the  external  circumflex  artery. 

Muscular  branches  are  furnished  by  the  perforating  arteries  to  the 
heads  of  the  biceps ;  and  a  cutaneous  offset  is  given  by  each  to  the  tegu- 
ments of  the  outer  part  of  the  tliigh,  along  the  line  of  the  outer  inter- 
muscular septum. 
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Fig.  204. 


Mvscular  branches  of  the  profunda  (fig.  203,./^  pierce  the  adductor 
miignus  internal  to  the  |)rect;ding,  imd  at  some  dixUince  from  the  lemur. 
Thi-ce  or  four  in  number,  the  highest  appears  about  Sve  inches  from  tbu 
pelvis,  and  the  rest  in  a  line  at  intervals  of  about  two  inches  from  one 
another:  they  are  distributed  to  the  hamstring  muscle?,  especially  the 
semimembranosus,  and  communicate  below  with  offsets  of  tlie  iraplilenl 

The  uiP-JOiNT  (fig.  204).  This  articulation  is  a  liall  and  socket  joint, 
the  head  of  the  femur  being  received  into  the  acetabulum  or  the  cup- 
shaped  hollow  of  the  innominate  bone.  Connecting  the  bones  are  ili«  fol- 
lowing  ligaments: — one  to  deejien  the  receiving  cavity,  which  is  named 
cotyloid  ;  another  between  the  articular  surfaces  of  the  bones — the  inter- 
articulur ;  and  a  capcule  around  all. 

DIsMetion,  The  muscles  arc  to  be  taken  away  from  the  back  of  the 
hip-Joint,  and  the  upper  and  lower  attachments  of  the  capsular  ligament 
are  to  be  especially  cleared  from  areolar  tissue. 

Next,  the  front  of  the  joint  should  be  cleaned  and  examined  in  the 
same  manner,  with  the  \xtAy 
turned  over  for  a  short  time,  if 
this  change  in  position  does  not 
intericre  with  the  other  dissec- 
tions. 

In  the  capsule  itself  the  stu- 
dent has  to  define  a  wide  thick 
part  in  front,  and  a  tmnsferse 
band  near  tlie  neck  of  the  femur 
belli  nd. 

The  euptnlar  ligament  (fig. 
204)  is  a  thick  fibrous  case,  which 
is  strong  enough  to  check  the 
movements  of  the  joint  Its  up- 
per margin  is  attached  to  the 
circumfererence  of  the  acetabu- 
lum at  a  stiort  distance  from  the 
edge,  as  well  as  to  a  transverse 
ligamentous  band  over  the  notch 
at  the  inner  side  of  the  cavity. 
Its  lower  tnai^n  is  ineerled  in 
fitint  into  the  anterior  intertro- 
chanteric line  (Hg.  204);  behind, 
by  a  very  thin  piece,  inio  the 
neck  of  the  femur  about  a  finger's 
breadth  from  the  small  trochanter 
o.  iiii^remowMigBinoni^  ^^^^  ^^j   ^j^^   posterior  intertrochan- 

r!  iiio-ir«i.«wdeUnd.  leric  line  (fig.  205);  and  above, 

into  the  neck,  near  the  great  Iro- 
chanfer.  The  capsule  differs  much  in  strength,  and  in  the  arrangement 
of  the  fibres  at  the  fore  and  hinder  surfaces. 

On  the  front  it  is  Ktrcngtheued  by  a  wi<le  layer  of  longitudinal  fibres 
(fig.  204,  a,  6,  c).  The  central  portion — the  ilto-femoral  tigamtnt  («), 
is  fixed  above  by  a  narrow  piece  to  the  lower  anterior  iliac  spinous  pro. 
cess,  and  below  where  it  widens,  into  the  anterior  intertrochanteric  line. 
Uy  its  strength  it  can  arrest  extension  of  the  joint ;  and  the  femur  being 
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fixeJ,  it  will  prop  Ihe  pelvis.  The  ouler  edge  (e)  (ilio-trocljn: 
extendij  from  tlie  hip  bone  opposite  tlie  outer  liead  of  tlie  recMie,  xo  me 
upper  and  tore  part  of  the  greni  Irochunler  and  neck  of  the  femur;  ils  use 
is  lo  check  adduction  of  the  femur.  The  inner  edge  (b)  (pubio. femoral 
band)  IB  attached  superiorly  to  tlie  prominent  pubic  portion  of  the  hip 
bone  inside  the  acetabulum,  und  inferiorly  lo  a  roughened  surface  at  tlie 
lower  pait  of  the  neck  of  the  femur  on  a  level  with,  and  in  front  of,  tlie 
Bmull  trochanter  :  this  band  controls  the  abduciory  movement  of  the  joinl. 


Fig.  205. 


At  the  back  of  the  capsule  close  to  the  neck  of  the  femur  is  u  band  of 
transversa  fibres  (fig.  205,  b),  about  as  wide  as  the  little  finger,  whiuh 
arches  like  a  collar  over  the  neck  of  the  bone.  \iy  its  lower  edge  it  is 
united  ti>  the  cervix  femoris  by  a  thin  layer  (c)  of  fibrous  tissue  and  syno- 
vial membrane  ;  at  the  upper  edge  it  is  joined  by  the  longitudinal  capsular 
fibres  {«).  It  gives  insertion  to  the  longitudinal  fibres  of  llie  capsule,  and 
prevents  that  restriction  of  the  swinging  movement  which  would  result 
from  their  insertion  into  the  hinder  part  of  the  neck. 

Posteriorly  the  joint  is  covered  by  the  external  rotator  muscles ;  and 
anteriorly  by  the  psoas  and  iliacus,  a  bursa  I>eing  between  it  and  tliem. 
Above  is  the  gluteus  minimus,  whose  tendon  is  united  with  tlie  upper  and 
outer  band  of  the  capsule ;  and  l>eiow  is  the  obturator  externus. 

Diueetion  (fig.  206),  Tlie  capsular  ligament  is  to  be  now  divided  over 
the  prominence  of  the  head  of  the  femur,  and  this  bone  being  disarticu- 
lated but  not  detached,  the  cotyloid  and  interarticular  ligaments  inside  it 
will  appear. 

The  interarticular  or  round  ligament  is  attached  to  the  ncciabulum  by 
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two  pieces ;  and  to  bring  these  into  view,  the  synovial  membrane  and  are- 
olar tissue  must  be  removed.  The  transverse  ligament  over  the  notch  is 
also  to  be  defined. 

The  cotyloid  ligament  (fig.  191,  ^)  is  a  narrow  band  of  fibro-cartilage, 
which  is  fixed  to  the  margin  of  the  acetabulum,  and  is  prolonged  across 
the  notch  on  the  inner  side,  so  as  to  form  part  of  the  transverse  ligament. 
Its  fibres  ar^  not  continued  around  the  acetabulum,  but  are  fixed  to  the 
margin  of  the  cavity,  and  cross  one  another  in  the  band.  It  is  thickest 
at  its  attachment  to  the  bone,  and  becomes  gradually  thinner  towards  the 
free  margin,  where  it  is  applied  to  the  head  of  the  femur. 

This  ligament  fills  up  the  hollows  in  the  rim  of  the  acetabulum,  and 
deepens  the  socket  for  the  femur  in  the  same  manner  as  the  glenoid  liga- 
ment increases  the  surface  for  the  reception  of  the  head  of  the  humerus. 

The  transverse  ligament  {fig,  191,  A)  is  a  firm  but  narrow  band,  which 
reaches  across  the  upper  part  of  the  notch  at  the  inner  side  of  the  aceta- 
bulum. It  consists  partly  of  deep  special  fibres  (A)  which  are  attached  to 
the  margins  of  the  notch  ;  and  partly  of  a  superficial  bundle  from  the 
cotyloid  ligament  {g).  Beneath  it  is  an  aperture  by  which  vessels  and 
nerves  enter  the  acetabulum  to  supply  the  synovial  membrane,  and  the  fat 
in  the  bottom  of  that  hollow. 

The  interarticular  or  round  ligament  (fig.  206,  b)  (ligam.  teres)  is  a 
slight  band  about  an  inch  long,  connecting  the  femur  with  the  innominate 
bone. 

One  extremity  is  roundish,  and  is  inserted  into  the  pit  in  the  head  of 
the  femur. 

The  other  is  flattened,  and  divides  into  two  parts  opposite  the  transverse 
ligament.  The  anterior  piece  (c)  (pubic)  is  attached  with  the  transverse 
ligament  to  the  pubic  edge  of  the  notch.  The  posterior  part  (d)  (ischial) 
is  inserted  behind  the  transverse  ligament  into  the  ischial  border  of  the 
cotyloid  notch. 

Dissection,  To  see  its  condition  in  the  different  movements  of  the  articu- 
lation, it  should  be  examined  in  a  joint  in  which  the  capsule  is  entire,  and 
the  bottom  of  the  acetabulum  has  been  cut  out  with  a  chisel  inside  the 
pelvis. 

When  the  joint  is  in  the  extended  state,  the  ligament  is  generally  lax, 
the  two  end  attachments  being  near  each  other ;  but  if  the  femur  is  ad- 
ducted,  the  ischial  part  of  the  ligament  is  rendered  tight  because  the  head 
of  the  femur  rises. 

In  flexion  of  the  joint  the  ligament  is  tighter  than  in  extension,  as 
the  femoral  insertion  is  removed  from  the  acetabular ;  and  if,  in  the  bent 
state,  the  femur  be  rotated  out  or  adducted,  the  round  ligament  will  be 
most  stretched. 

A  synovial  membrane  lines  the  capsular  ligament,  and  is  continued  along 
it  to  the  acetabulum  and  the  head  of  the  femur.  In  the  bottom  of  the 
cotyloid  cavity  it  is  reflected  over  the  fat  in  tliat  situation ;  and  it  sur- 
rounds the  ligamentum  teres. 

Dissection,  To  see  the  surface  of  the  acetabulum  the  lower  limb  is  to  be 
separated  from  the  trunk  by  dividing  the  interarticular  ligament,  and  by 
cutting  through  any  parts  that  connect  it  to  the  pelvis :  at  this  stage  the 
pelvic  attachments  of  the  round  ligament  can  be  better  seen. 

Surfaces  of  bone.  The  articular  surfaces  of  the  bones  are  not  completely 
covered  with  cartilage. 
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In  the  head  of  the  femur  is  a  pit  into  which  the  round  ligament  is  iii- 

The  acetabulum  is  coaled  with  curtilage  at  its  circumferfnce,  except 
opposite  lUe  notch,  ami  touches  the  head  of  the  femur  by  this  jiart :  the 
articular  surface  is  dee)>  alxivc,  but  graduallj  decreases  towards  the  milch. 

Within  the  cartilage  and  close  to  the  notch,  is  a  mass  of  fat  (Hg.  191, 
y)  covering  about  one  third  of  the  area  of  the  cotyloid  cavity,  which 
constitutes  the  glard  of  Havers  ; 
it  communicates  with  the  fat  of 
the  thigh  beneath  the  transverse 
ligament. 

Movement.  In  this  ball  and 
socket  joint  tliere  are  tha  same 
kinds  of  movement  as  in  the 
shoulder,  vik.,  flexion  and  exten- 
sion, abduction  and  adduction, 
circumduction,  and  rotation. 

Flexion  and  exttntion.  In  the 
swinging  movement  flexion  is 
freer  than  extension,  the  thigh 
being  ca]>able  of  such  elevation 
as  to  touch  the  belly. 

DurJDg  swinging  the  head  of 
the  femur  revolves  in  the  bottom 
of  the  acetabulum,  rotating  around 
a  line  corresponding  with  the  axis 
of  tlie  head  and  neck  ;  and  the 
rapidity  and  extent  of  the  move- 
ments  do  not  emliLnger  the  secu- 
rity of  the  joint,  tlie  head  of  the 
bone  not  having  any  tendency  to 

In  flexion,  the  back  of  the 
capsule  and  the  ilio-trochaiiteric 
band  are  put  on  tlie  stretch  ;  and 
in  extension,  the  strong  ilio  and 
pubio-t'emural  bands  are  tightened. 

In  abduction  and  adduction  the  femur  is  removed  from,  or  brought 
towurrls  the  middle  line  of  the  body.  Of  the  two,  abduction  is  the  most 
extensive,  because  the  limb  may  soon  meet  its  fellow  when  it  is  moved 
inwards,  though,  if  it  is  carried  in  front  of  the  other,  adduction  is  con* 
siderable. 

In  both  states  the  head  moves  in  the  opposite  direction  to  the  shaft. 
Thus,  as  the  femur  is  alidiicled.  the  head  descends,  and  the  greater  part 
of  the  articular  surface  projects  below  the  acetabulum  ;  and  when  the 
limb  is  mised  to  its  utmost  the  great  trochanter  comes  to  rest  on  the 
margin  of  the  acetabulum,  so  as  to  limit  farther  motion.  As  the  limb 
descends  and  ajipmaches  the  otlier,  the  hciid  rises  into  the  socket  of  the 
joint,  and  is  securely  lodged,  flnally,  in  the  due{iest  part  of  the  cavity. 

In  abduction,  the  inner  bund  of  the  capsule  is  tightened  over  the  pro- 
jecting head  of  the  femur,  tho  ujiper  part  being  relaxed.  And  in  adduc- 
tion, the  outer  band  of  tlie  cajisule  is  rendered  tense  enough  to  arrest  the 
movemcDt. 
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Dislocation  may  take  place  in  both  these  lateral  movements,  the  ed<re 
of  the  cotyloid  cavity  serving  as  the  fulcrum  by  which  the  femur  can  lie 
lifted  out  of  the  hollow  ;  in  the  one  case  (adduction)  the  neck  of  the  femur 
rests  on  the  brim  of  the  acetabulum,  and  in  the  other  (abduction)  the 
great  trochanter  is  supported  on  the  margin  of  the  joint-socket.  After  a 
dislocation  has  been  reduced,  the  state  of  adduction,  with  the  knees 
fastened  together,  is  the  securest  position  in  which  the  limb  can  be  placed, 
inasmuch  as  the  head  of  the  femur  then  occupies  the  deepest  part  of  the 
acetabulum. 

In  circumduction^  the  four  kinds  of  angular  motion  above  noticed  take 
place  in  succession,  viz.,  flexion,  abduction,  extension,  and  adduction  ;  and 
the  limb  describes  a  cone,  whose  base  is  at  its  extremity,  and  a]jex  at  the 
union  of  the  neck  with  the  shaft  of  the  femur.  This  movement  is  less 
free  than  in  the  shoulder-joint,  because  of  the  greater  bend  between  the 
neck  and  shaft  of  the  femur. 

There  are  two  kinds  of  rotation,  internal  and  external:  in  the  former, 
the  great  toe  is  turned  in  ;  and  in  the  latter,  the  more  extensive  of  the 
two,  it  is  moved  outwards. 

In  rotation  inwards,  the  head  of  the  femur  rolls  backwards  horizontally 
across  the  acetabulum,  the  great  trochanter  being  put  forwards  ;  and  the 
shaft  of  the  bone  revolves  around  a  line  inside  it,  which  passes  from  the 
head  to  the  inner  condyle.  During  this  movement  the  posterior  half  of 
the  capsule  is  put  on  the  stretch,  and  the  antenor  is  relaxed. 

In  rotation  out  the  head  of  the  bone  rolls  forwards  across  the  cotyloid 
cavity,  and  the  great  trochanter  is  brought  backwards,  whilst  the  shaft  of 
the  femur  moves  round  the  line  on  its  inner  side  before  noticed.  The  fore 
part  of  the  capsule  is  now  put  on  the  stretch,  and  the  hinder  is  rendered 
loose. 

The  movement  of  rotation  is  destroyed  by  fracture  of  the  neck  of  the 
bone.  Its  degree  is  projiortioned  to  the  length  of  the  neck,  and  is  there- 
fore greater  in  the  femur  than  in  the  humerus. 

Use  of  bend  of  femur.  By  means  of  the  angle  at  the  union  of  the  neck 
with  the  shaft,  the  pelvis  is  more  firmly  propped  than  it  would  be  if  the 
neck  was  in  a  line  with  the  rest  of  the  femur.  It  permits  also  greater 
surface  contact  between  the  head  of  tiie  femur  and  the  hip  bone,  since  the 
whole  head  can  be  lodged  in  the  cotyloid  cavity  in  progression ;  and  gives 
greater  secunty  to  the  joint  in  flexion  and  extension,  for  if  the  neck  and 
shaft  of  the  bone  were  in  a  line,  only  half  of  the  articular  surface  could 
enter  the  socket  of  the  innominate  bone  in  walking,  and  running.  The 
important  movement  of  rotation  is  also  due  to  this  angle ;  and  greater 
space  is  obtained  through  it  for  the  location  of  the  adductor  muscles  on 
the  inner  side  of  the  femur. 

Dissection.  After  the  limb  is  removed,  the  attachments  of  all  the 
muscles  in  the  thigh  are  to  be  examined  more  minutely  before  the  dissec- 
tion of  the  leg  is  undertaken.  The  muscles  should  not  be  removed  from 
the  femur,  but  about  two  inches  of  each  should  be  left  for  after  study. 
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Section  IV. 

THE  BACK  OF  THE  LEO. 

Directions,  Before  the  dissection  of  the  leg  is  begun,  the  student  should 
make  himself  acquainted,  as  in  the  tliigh,  with  the  prominences  of  bone 
and  muscle  on  the  surface,  and  with  the  markings  which  lead  to  the  iK)si- 
tion  of  the  larger  vessels. 

Prominences  of  hone.  The  bones  of  the  leg  can  be  traced  beneath  the 
skin  from  the  knee  to  the  ankle-joint.  On  the  inner  side  is  the  tibia, 
which  is  subcutaneous  in  all  its  extent,  and  is  limited  in  front  and  behind 
by  a  sharp  ridge :  above,  it  presents  in  front  a  prominent  tubercle  into 
which  the  ligament  of  the  patella  is  inserted  ;  and  below,  it  ends  on  the 
inner  side  of  the  ankle  in  the  internal  malleolar  projection.  On  the  outer 
side  of  the  leg  the  lower  half  of  the  fibula  may  be  felt  with  ease,  but  the 
upper  half  with  more  difficulty  in  conseipience  of  the  prominence  of  the 
muscles  of  the  calf.  The  head  of  this  bone  may  be  recognized  below  the 
knee ;  and  the  lower  end  forms  the  eminence  (malleolus)  on  the  outer  side 
of  the  ankle  joint. 

On  the  side  of  the  ankle  joint  are  the  prominent  malleoli ;  and  when 
the  joint  is  extended,  the  head  of  the  astnigalus  can  be  felt  below  the 
tibia. 

Muscles  and  vessels  of  the  leg.  On  the  back  of  the  leg  is  the  swell  of 
the  calf:  this  is  formed  by  the  sui»erficial  muscles,  and  from  it  descends 
the  firm  band  of  the  tendo  Achillis,  by  which  those  muscles  are  connected 
with  the  heel.  Between  the  tendon  and  the  edge  of  the  tibia,  but  nearest 
the  former,  is  placed  the  8uj)erficial  part  of  the  jyosterior  tibial  artery.  In 
front  between  the  tibia  and  fibula  are  the  flexor  muscles  of  the  foot  and  the 
extensors  of  the  toes,  amongst  which  the  anterior  tibial  artery  lies  deeply  ; 
the  position  of  the  vessel  will  be  indicated  by  a  line  from  the  centre  of  the 
ankle-joint  to  the  inner  side  of  the  head  of  the  fibula. 

Prominences  of  the  foot.  At  the  inner  border  of  the  foot,  about  an  inch 
in  front  of  the  internal  malleolus,  is  the  prominent  scaphoid  bone  pointing 
out  the  spot  at  which  an  amputation  (ChopartV)  is  practised ;  whilst  one 
inch  and  a  half  farther  forwards  is  a  slight  depression  marking  the  articu- 
lation between  the  internal  cuneiform  and  the  metatarsal  bone  of  the  great 
toe.  About  the  centre  of  the  outer  border  of  the  foot  is  the  eminence  of 
the  tarsal  end  of  the  fifth  metatarsal  bone.  A  line  over  the  dorsum  of  the 
foot,  from  the  centre  of  the  ankle  joint  to  the  interval  between  the  inner 
two  toes,  will  lie  over  the  position  of  the  main  artery. 

Position,  For  the  dissection  of  the  back  of  the  leg,  the  limb  is  to  be 
placed  on  its  front,  with  the  foot  over  the  side  of  the  dissecting-Uible  ;  and 
the  muscles  of  the  calf  are  to  be  put  on  the  stretch  by  fastening  the  foot. 

Dissection.     For  the  removal  of  the  skin,  one  cut  may  be  made  alorig 

the  middle  of  the  leg  to  the  sole  of  the  foot,  where  a  transverse  incision  is 

to  be  carried  over  the  heel.     The  two  resulting  flaps  of  skin  may  be  raised, 

/   the  outer  one  as  far  as  the  fibula,  and  the  other  as  far  as  the  inner  margin 

of  the  tibia. 

In  the  fat  the  cutaneous  nerves  and  vessels  are  to  be  followed.  On  the 
inner  side,  close  to  the  tibia,  is  the  internal  saphenous  vein  with  the  nerve 
of  the  same  name,  together  with  twigs  of  the  internal  cutaneous  near  the 
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knee.  In  the  centre  of  the  leg  lies  the  external  saphenous  vein,  with  the 
small  sciatic  nerve  as  its  companion  above,  and  the  external  saphenous 
nerve  below  the  middle  of  the  leg.  On  the  outer  side,  in  the  upper  third, 
cutaneous  offsets  of  the  external  popliteal  nerve  will  be  met  with. 

The  superficial  fascia^  or  the  fatty  layer  of  the  back  of  the  leg,  is  least 
thick  over  the  tibia.  Over  the  line  of  the  superficial  vessels  it  may  be 
separated  into  two  layers. 

Superficial  Veins.  Two  veins  appear  of  the  dissection  of  the  back 
of  the  leg,  which  are  named  saphenous — inner  and  outer. 

The  internal  saphenous  vein  (fig.  208,  d)  begins  in  an  arch  on  the 
dorsum  of  the  foot.  Ascending  along  the  leg  in  front  of  the  inner  ankle, 
and  then  behind  the  inner  edge  of  the  tibia,  it  reaches  the  thigh  (p.  5o5). 
In  the  leg  the  vein  is  joined  by  superficial  branches,  and  by  deep  roots 
from  the  tibial  veins. 

The  external  saphenous  vein  (^g.  207,  c)  begins  at  the  outer  end  of  the 
arch  on  the  dorsum  of  the  foot,  and  appears  below  the  outer  ankle.  The 
vein  then  courses  along  the  back  of  the  leg  to  the  ham,  where  it  ends  in 
the  popliteal  vein.  It  receives  large  branches  about  the  heel,  and  others 
on  the  back  of  the  leg,  communicating  with  the  internal  saphenous. 

Cutaneous  arteries  accompany  the  superficial  veins  and  nerves  of  the 
leg. 

Cutaneous  Nerves  (fig.  207).  The  nerves  in  the  fat  of  the  back  of 
the  leg  are  prolongations  of  branches  already  examined  in  part,  viz.  the 
internal  and  external  saphenous,  external  popliteal,  small  sciatic,  and  in- 
ternal cutaneous  of  the  thigh. 

The  internal  saphenous  nerve  (fig.  207,  ')  accompanies  the  vein  of  the 
same  name  beyond  the  knee  (p.  573),  and  terminates  at  the  middle  of  the 
inner  border  of  the  foot.  In  the  leg  the  nerve  gives  off  lateral  cutaneous 
ofiTsets,  and  the  outer  of  these  turn  over  the  tibia  to  the  anterior  aspect. 

Tlie  external  saphenous  nerve  (207,*)  is  a  branch  of  the  internal  pop- 
liteal. Perforating  the  deep  fascia  about  the  middle  of  the  leg,  it  is  con- 
tinued with  the  external  saphenous  vein  below  the  outer  ankle,  and  is 
distributed  to  the  outer  side  of  the  foot  and  little  toe.  As  soon  as  the 
nerve  enters  the  fat  it  is  joined  by  the  communicating  branch  of  the  ex- 
ternal popliteal ;  and  near  the  heel  it  gives  large  and  long  branches  to 
the  integuments. 

Cutaneous  nerves  of  the  external,  popliteal.  One  branch  of  the  external 
popliteal  trunk,  viz.,  communicating  peroneal  (fig.  207,*),  joins  the  external 
saphenous  nerve  about  the  middle  of  the  leg ;  but  not  uncommonly  this 
branch  extends  as  a  distinct  nerve  as  far  as  the  heel.  One  or  two  other 
small  cutaneous  offsets  of  the  external  popliteal  terminate  over  the  fore 
part  and  outer  side  of  the  leg  in  the  upper  half. 

The  small  sciatic  nerve  (fig.  207,  •)  i)erforate8  the  fascia  near  the  pop- 
liteal space,  and  reaches  to  about  the  middle  of  the  leg  with  the  external 
saphenous  vein  :  it  ramifies  in  the  integuments,  and  joins  the  external 
saphenous  nerve. 

Offset  of  the  internal  cutaneous  (fig.  207, ').  The  inner  branch  of  the 
internal  cutaneous  of  the 'thigh  (p.  556)  extends  to  the  middle  of  the  leg, 
and  communicates  with  the  internal  saphenous  nerve. 

Dissection,  The  deep  fascia  will  be  seen  by  removing  the  fat.  The 
superficial  vessels  and  nerves  may  be  either  cut  or  turned  aside. 

The  special  or  deep  fascia  on  the  posterior  aspect  of  the  leg  covers  the 
muscles,  and  sends  a  thick  process  between  the  deep  and  supei^cial  layers. 


CUTAITEOrS    TGIMS   AMD   NERVES. 
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Above,  it  is  continuous  with  the  investing  membrane  of  the  thigh,  and 
receives  offsets  from  the  tendons  about  tlie  knee ;  and  below,  it  joins  the 
two  annular  ligaments.  Externally  it  is  continued  uninterruptedly  from 
the  one  aspect  of  the  limb  to  the  other,  but  internally  it  is  fixed  to  the 
edge  of  the  tibia.  Veins  are  transmitted  through  it  from  the  deep  to  the 
superficial  vessels. 

Dissection,  The  fascia  is  to  be  divided  along  the  centre  of  the  leg  as 
far  as  the  heel,  and  is  to  be  taken  from  the  surface  of  the  gastrocnemius 
muscle.  By  fixing  with  a  stitch  the  inner  cut  head  of  the  gastrocnemius, 
the  fibres  of  the  muscle  will  be  more  easily  cleaned. 

Superficial  Layer  of  Muscles.  In  the  calf  of  the  leg  there  are 
three  muscles,  gastrocnemius,  soleus,  and  plantaris,  which  extend  the 
ankle.  The  two  first  are  large,  giving  rise  to  the  prominence  on  the  sur- 
face, and  end  below  by  a  common  tendon  ;  but  the  last,  inconsiderable  in 
size,  is  chiefly  tendinous. 

The  GASTROCNEMIUS  (fig.  207,  ^),  the  most  superficial  muscle,  is  ten- 
dinous along  the  middle,  and  has  above  two  distinct  pieces  or  heads,  which 
connect  it  with  tlie  condyles  of  the  femur.  The  inner  head  of  origin  is 
attached  by  a  large  tendon  to  an  impression  at  the  posterior  aspect  of  the 
inner  condyle,  behind  the  insertion  of  the  adductor  magnus,  and  by  fleshy 
fibres  to  the  line  above  the  condyle.  The  outer  head  is  fixed  by  tendon 
to  a  pit  on  the  outer  surface  of  the  corresponding  condyle,  above  the 
attachment  of  the  popliteus  muscle,  and  to  the  upper  and  back  part  of  the 
same  condyle.  The  fleshy  fibres  of  the  heads  are  united  along  the  middle 
line  by  a  narrow  thin  aponeurosis,  and  terminate  inferiorly  with  the  soleus 
in  the  common  tendon  of  insertion. 

One  surface  is  covered  by  the  fascia.  The  other  is  in  contact  with  the 
soleus  and  plantaris,  and  with  the  popliteal  vessels  and  the  internal  popli- 
teal nerve.  The  heads,  by  which  the  muscle  arises,  assist  to  form  the 
lateral  boundaries  of  the  popliteal  space :  and  the  fleshy  inner  head 
descends  lower  than  the  outer.  In  the  outer  head  a  piece  of  fibro-carti- 
lage  or  a  sesamoid  bone  may  exist. 

Action,  When  the  foot  is  unsupported,  the  gastrocnemius  extends  the 
ankle ;  and  when  the  toes  rest  on  the  ground,  it  raises  the  os  c^ilcis  and 
the  weight  of  the  body,  as  in  standing  on  the  toes,  and  in  progression. 

Taking  its  fixed  point  at  the  os  calcis,  the  muscle  draws  down  the  femur 
so  as  to  bend  the  knee  joint. 

Dissection,  To  see  the  soleus,  the  gastrocnemius  is  to  be  reflected  by 
cutting  across  the  remaining  head,  and  the  vessels  and  nerves  it  receives. 
After  the  muscle  has  been  thrown  down,  the  soleus  and  plantaris  must  be 
cleaned. 

The  80LEU9  (fig.  208,  ®)  is  a  large  flat  muscle,  which  is  attached  to 
both  bones  of  the  leg.  It  arises  from  the  head,  and  the  upper  third  or 
half  of  the  posterior  surface  of  the  shaft  of  the  fibula ;  from  the  oblique 
line  across  the  tibia,  and  from  the  posterior  edge  of  this  bone  in  the 
middle  third  ;  and  between  the  bones  from  an  aponeurotic  arch  over  the 
large  bloodvessels.  Its  fibres  are  directed  downwards  to  the  common 
tendon. 

The  superficial  part  of  the  soleus  is  in  contact  with  the  gastrocnemius ; 
and  the  opposed  surfaces  of  the  two  are  aponeurotic.  Beneath  tlie  soleus 
lie  the  bones  of  the  leg,  the  deep  layer  of  muscles,  and  the  vessels  and 
nerves. 
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Tendo  Achillis  (fig.  208,  ').  The  common  tendon  of  the  gastro- 
cnemius and  soleus  is  one  of  the  strongest  in  the  body.  About  three 
inches  wide  above,  it  commences  at  the  middle  of  the  leg,  though  it  re- 
ceives fleshy  fibres  on  the  under  surface  nearly  to  the  lower  end  :  below  it 
is  narrowed,  and  is  inserted  into  the  lower  half  of  the  tuber  calcis  at  the 
posterior  aspect.  A  bursa  intervenes  between  it  and  the  upper  part  of 
the  tuberosity.  The  tendon  is  close  beneath  the  fascia ;  and  lying  along 
its  outer  side,  but  superficial  to  it,  are  the  external  saphenous  vein  and 
nerve. 

,Action.  In  its  action  on  the  foot  the  soleus,  like  the  gastrocnemius, 
extends  the  ankle  and  points  the  toes  when  the  foot  is  free  to  move,  and 
raises  the  heel  if  the  toes  rest  on  the  ground.  By  the  sudden  and  power- 
ful contraction  of  the  fibres  of  both  muscles,  the  common  tendon  is 
sometimes  broken  across. 

If  it  acts  from  the  os  calcis,  it  will  draw  back  the  bones  of  the  leg  into 
a  vertical  position  over  the  foot,  as  the  body  is  raised  to  the  erect  posture 
after  stooping. 

The  PLANTARI9  (fig.  208,  ^)  is  remarkable  in  having  the  longest  tendon 
in  the  body,  which  takes  the  appearance  of  a  ribbon  when  it  is  stretched 
laterally.  About  three-quarters  of  an  inch  wide,  the  muscle  arises  from 
the  line  above  the  outer  condyle  of  the  femur,  and  from  the  posterior 
ligament  of  the  knee-joint ;  and  the  tendon  is  inserted  into  the  os  calcis 
with  or  by  the  side  of  the  tendo  Achillis,  or  into  the  fascia  of  the  leg. 

The  belly  of  the  muscle,  about  three  inches  in  length,  is  concealed  by 
the  gastrocnemius,  but  the  tendon  appears  on  the  inner  side  of  the  tendo 
Achillis  about  the  middle  of  the  leg.  This  little  muscle  crosses  the  pop- 
liteal vessels,  and  lies  on  the  soleus. 

Action,  It  assists  the  gastrocnemius  to  extend  the  ankle  if  the  foot  is 
not  fixed ;  and  to  bend  the  knee-joint  if  the  foot  is  immovable. 

Dissection  (fig.  209).  The  soleus  is  to  be  detached  from  the  bones  of 
the  leg,  and  the  muscles  and  nerves  entering  it  are  to  be  divided  ;  but  in 
raising  it,  the  student  should  take  care  not  to  injure  the  thin  deep  fascia 
and  the  vessels  and  nerves  beneath.  The  superficial  muscles  may  be  next 
removed  by  cutting  tlirough  their  tendons  near  the  os  calcis ;  and  the 
bursa  between  the  tendo  Achillis  and  the  os  calcis  should  be  opened. 

The  piece  of  fascia  between  the  muscles  of  the  superficial  and  deep 
layers  is  next  to  be  cleaned ;  and  the  integuments  between  the  inner  ankle 
and  the  heel  are  to  be  taken  away  to  lay  bare  the  annular  ligament,  but  a 
cutaneous  nerve  to  the  sole  of  the  foot,  which  pierces  the  ligament,  is  to 
be  preserved. 

Deep  part  of  the  fascia.  This  intermuscular  piece  of  the  fascia  of  the 
leg  is  fixed  to  the  tibia  and  fibula,  and  binds  down  the  deep  layer  of  fiexor 
muscles.  Beneath  the  soleus  it  is  thin  and  indistinct;  but  lower  in  the 
limb  it  is  much  stronger,  and  is  marked  by  some  transverse  fibres  near  the 
malleoli,  which  gives  it  the  appearance  and  ofiice  of  an  annular  ligament 
in  that  situation.  Inferiorly  it  joins  the  internal  annular  ligament  between 
the  heel  and  the  inner  ankle. 

Dissection.  The  deep  layer  of  muscles  (in  part),  the  posterior  tibial 
nerve,  and  the  trunk  and  ofisets  of  the  i)osterior  tibial  vessels,  will  be  laid 
bare  by  the  removal  of  the  fascia  and  the  areolar  tissue.  A  muscle  be- 
tween the  bones  (tibialis  posticus)  is  partly  concealed  by  an  aponeurosis 
which  gives  origin  to  the  two  muscles  (fiexor  communis  and  fiexor  poUicis) 
39 
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on  the  sides ;  and  it  will  not  fullj  appear  until  after  the  membrane  cover- 
ing it  has  been  divided  longitudinally,  and  reflected  to  the  sides. 

To  prepare  the  peroneal  artery,  evert  and  partly  divide  the  flexor  pollicis 
in  which  it  is  contained ;  then  follow  branches  of  it  to  the  fore  part  of  the 
leg,  the  outer  side  of  the  foot,  and  to  join  the  posterior  tibial  artery. 

Deep  Layer  of  Muscles  (fig.  209).  The  deep  muscles  at  the  back 
of  the  leg  are  four  in  number,  viz.,  popliteus,  flexor  longus  pollicis,  flexor 
longus  digitorum,  and  tibialis  posticus.  The  first  of  these  is  close  to  the 
knee-joint ;  it  crosses  the  bones,  and  is  covered  by  a  special  aponeurosis 
The  flexors  lie  on  the  bones,  the  one  of  the  great  toe  resting  on  the  fibula, 
and  that  of  the  other  toes  on  the  tibia.  And  the  tibialis  covers  the  inter- 
osseous raembmne.  With  the  exception  of  the  popliteus,  all  enter  the 
sole  of  the  foot,  and  have  a  fleshy  part  parallel  to  the  bones  of  the  leg,  and 
a  tendinous  part  beneath  the  tarsus. 

The  POPLITEUS  (fig.  209  ^)  arises  by  tendon,  within  the  capsule  of  the 
knee-joint,  from  the  fore  part  of  an  oblong  depression  on  the  outer  surface 
of  the  external  condyle  of  the  femur ;  and  external  to  the  capsule  of  the 
joint,  some  fleshy  fibres  arise  from  the  posterior  ligament.  The  tendon 
gives  rise  to  fibres,  which  are  inserted  into  the  tibia  above  the  oblique  line 
on  the  posterior  surface. 

The  muscle  rests  on  the  tibia,  and  is  covered  by  a  fascia  derived  in  great 
part  from  the  tendon  of  the  semimembranosus  muscle :  on  it  lie  the  pop- 
liteal  vessels  and  nerve,  and  the  gastrocnemius  and  plantaris.  Along  the 
upper  border  are  the  lower  articular  vessels  and  nerve  of  the  inner  side  of 
the  knee ;  and  the  lower  border  corresponds  with  the  attachment  of  the 
soleus  on  the  tibia.  The  origin  will  be  seen  with  the  dissection  of  the 
ligaments  of  the  knee-joint. 

Action,  The  leg  hv\ng  free,  the  muscle  bends  the  knee-joint,  and  then 
rotates  inwards  the  tibia.  The  foot  resting  on  the  ground,  it  will  support 
the  knee.  According  to  the  view  of  Theiie,  it  retracts  the  external  semi- 
lunar fibro-cartilage. 

The  FLEXOR  LONGUS  POLLICI8  (fig.  209,  ')  arises  below  the  soleus  from 
the  lower  half  or  two  thirds  of  the  posterior  surface  of  the  fibula ;  from 
the  intermuscular  septum  between  it  and  the  peronei  muscles ;  and  from 
the  aponeurosis  over  the  tibialis.  Inferiorly  the  tendon  of  the  muscle 
enters  a  groove  in  the  astragalus,  and  crosses  the  sole  of  the  foot  to  its  in- 
sertion into  the  great  toe. 

In  part  the  muscle  is  covered  by  the  soleus ;  but  in  part  it  is  superficial, 
and  is  in  contact  with  the  fascia.  It  lies  on  the  fibula  and  lower  end  of 
the  tibia,  and  conceals  the  peroneal  vessels.  Along  the  inner  side  are  the 
posterior  tibial  nerve  and  vessels  :  and  contiguous  to  the  outer  margin,  but 
separated  by  fascia,  are  the  peronei  muscles. 

Action,  The  foot  being  unsupported,  the  flexor  bends  the  last  phalanx 
of  the  great  toe,  and  extends  then  the  ankle. 

The  foot  resting  on  the  ground,  the  muscle  raises  the  heel ;  and  it  moves 
back  the  fibula  as  the  body  rises  from  stooping. 

The  FLEXOR  LONG  us  DIGITORUM  (fig.  209,  ^)  (flcxor  pcrfoitins)  arises 
from  the  posterior  surface  of  the  tibia,  extending  from  the  attachment  of 
the  soleus  to  about  three  inches  from  the  lower  extremity ;  and  from  the 
aponeurosis  covering  the  tibialis  posticus.  Its  tendon  enters  a  partition  in 
the  annular  ligament,  which  is  superficial  to  the  sheath  of  the  tibialis  ;  and 
it  divides  in  the  sole  of  the  foot  into  tendons  for  the  four  outer  toes. 

The  muscle  is  narrow  and  pointed  above,  and  is  placed  beneath  the 
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n  contact  nith  tb«  fascia,  and  the  pos- 
on  it.     The  ile<;p  surface  restD  ou  the 


soleuB  ;  but  in  the  lower  half  it  ii 
lerior  tibial  veHsels  and  nerve  li 
tibia  and  the  tibinlie  posticus. 

Artion.    The  muacle  benda  the  farthest  phalangeal  joints  of  the  four 
smaller  toes,  and  then  extends  the  ankle. 

Fig.  200. 


[i  the  ground,  the  flexor  helps  to  raise  the 
;  back  the  libia  ID  the  act  of  rising  from 


If  the  toes  are  in  contact  v 
heel   ill  walking;   and  to  mt 

The  TtBiALia  POSTicfs  (fig,  209,  ")  occupies  the  interval  between  the 
bones  of  the  teg,  but  it  croBses  over  the  tibia  inferiorl;  to  reach  the  inner 
side  of  the  foot.  The  muscle  an'tet  from  an  aponeurosis  superficial  to  il, 
and  from  the  inleroeeeous  membrane,  except  about  one  inch  below  :  from 
an  impression  along  the  outer  border  of  the  tibia,  which  reaches  from  the 
head  of  the  bone  to  rather  beyond  ihe  aliachmeni  of  the  flexor  longuH 
digitorum  ;  and  from  Ihe  adjacent  inner  surface  of  the  shaft  of  the  fibula 
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as  far  down  as  the  lowest  fifth.  In  the  lower  part  of  the  leg  the  muscle  is 
directed  beneath  the  flexor  digitorum ;  and  its  tendon,  entering  the  inner 
space  in  the  annular  ligament,  reaches  the  inner  side  of  the  foot  to  be  in- 
serted into  the  scaphoid  and  other  bones  (p.  625). 

The  tibialis  is  concealed  by  the  aponeurosis  before  mentioned,  and  is 
overlapped  by  the  neighboring  muscles ;  but  in  the  lower  part  of  the  leg  it 
is  placed  between  the  tibia  and  the  long  flexor  of  the  toes.  On  the  mus- 
cle are  the  posterior  tibial  vessels  and  nerve.  The  upper  part  presents  two 
pointed  processes  of  attachment — that  to  the  tibia  being  the  highest — be- 
tween which  the  anterior  tibial  vessels  are  directed  forwards. 

Action,  Its  action  on  the  movable  foot  is  to  shorten  the  inner  border  by 
drawing  down  the  scaphoid  bone,  and  to  extend  the  ankle  joint.  The  toes 
resting  on  the  ground,  it  will  aid  the  muscles  of  the  calf  in  raising  the  heel 
in  the  progression  of  the  body. 

In  standing,  the  muscle  can  raise  the  inner  border  of  the  foot  with  the 
tibialis  anticus,  so  as  to  throw  the  weight  of  the  body  on  the  outer  edge. 

As  the  body  rises  from  stooping,  the  tibialis  draws  back  the  boni^  of 
the  leg,  with  the  soleus. 

The  apotieurosts  covering  the  tibialis  is  attached  laterally  to  the  bones, 
but  has  a  defined  border  inferiorly  over  the  muscle.  By  one  surface  it 
gives  origin  to  the  flexors  of  the  toes,  and  by  the  other  to  the  tibialis. 

The  POSTERIOR  TIBIAL  ARTERY  {fig,  209,  f)  is  ouc  of  the  branches 
resulting  from  the  bifurcation  of  the  popliteal  trunk.  The  vessel  extends 
from  the  lower  border  of  the  popliteus  muscle  to  the  lower  part  of  the 
internal  annular  ligament,  where  it  ends  in  two  plantar  branches  for  the 
sole  of  the  foot. 

At  its  origin  the  artery  lies  midway  between  the  tibia  and  fibula,  but  as 
it  approaches  the  lower  part  of  the  leg  it  gradually  inclines  inwards;  and 
at  its  termination  it  is  placed  below  the  tibia,  internal  to  the  centre  of  the 
hollow  between  the  heel  and  the  inner  ankle. 

As  far  as  the  middle  (in  length)  of  the  leg  the  vessel  is  concealed  by 
two  muscles  of  the  calf,  viz.,  gastrocnemius  and  soleus ;  but  below  that 
spot,  as  it  lies  between  the  tendo  Achillis  and  the  inner  edge  of  the  tibia, 
it  is  covered  only  by  the  teguments  and  the  deep  fascia.  At  its  termina- 
tion it  is  placed  beneath  the  annular  ligament.  For  its  upper  half  the 
trunk  lies  over  the  tibialis  posticus,  but  afterwards  on  the  flexor  digitorum, 
and  on  the  lower  end  of  the  tibia  and  the  ankk-joint.  On  the  outer  side 
is  the  flexor  pollicis. 

Between  the  heel  and  the  ankle,  the  artery  is  placed  between  the  ten- 
dons of  the  common  flexor  of  the  digits  and  special  flexor  of  the  great  toe. 

Venai  eoniites  closely  surround  the  vessel.  The  posterior  tibial  nerve 
is  at  first  internal  to  the  artery  ;  but  at  the  distance  of  one  inch  and  a  half 
it  crosses  to  the  outer  side,  and  retains  that  position  throughout. 

This  artery  supplies  branches  to  the  muscles  and  the  tibia,  and  a  large 
peroneal  trunk  to  the  outer  side  of  the  leg. 

a.  Muscular  branches  enter  the  deep  layer  of  muscles,  and  the  soleus ; 
and  an  oflset  from  the  branch  to  the  soleus  pierces  the  attachment  of  that 
muscle  to  the  tibia,  and  ascends  to  the  knee-joint. 

b.  A  nutritious  artery  of  the  shaft  of  the  tibia  is  uncertain  in  its  place 
of  origin  ;  penetrating  the  tibialis,  it  enters  the  canal  on  the  posterior  sur- 
face of  the  bone,  and  ramifies  in  the  interior. 

c.  A  communicating  branch  (/)  arises  opposite  the  lower  end  of  the 
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tibia,  and  passes  outwards  beneath  the  flexor  pollicis,  to  unite  in  an  arch 
with  a  corresponding  offset  of  the  peroneal  artery. 

d.  Articular  branches  arise  frora  the  artery  opposite  the  ankle-joint, 
and  enter  the  articulation. 

e.  Cutaneous  offsets  appear  through  the  fascia  in  the  lower  half  of  the 
leg ;  the  largest  of  these  pierces  the  annular  ligament,  and  accompanies 
the  cutaneous  plantar  nerve  to  the  sole  of  the  foot. 

Peculiarities,  If  the  jtasterior  tibial  artery  is  smaller  than  usual,  or  absent,  its  de- 
ficiencies in  th«)  foot  will  be  supplied  by  a  large  communicating  branch  from  the 
peroneal  artery,  which  is  directed  inwards  at  the  lower  end  of  the  tibia,  and  either 
joins  the  small  tibial  vessel,  or  runs  alone  to  the  sole  of  the  foot. 

The  PERONEAL  ARTERY  (fig.  209,  ff)  is  oflen  as  large  as  the  posterior 
tibial,  and  arises  from  that  vessel  about  one  incli  and  a  half  from  the  begin- 
ning. It  takes  the  fibula  as  its  guide,  and  lying  close  to  that  bone  in  the 
fibres  of  the  flexor  pollicis,  reaches  the  lower  part  of  the  interosseous  mem- 
brane. At  this  spot  it  sends  forwards  a  branch  to  the  front  of  the  leg 
(anterior  |)eroneal) ;  and  it  is  directed  onwards  over  the  articulation  be- 
tween the  tibia  and  fibula  (^)  to  the  outer  side  of  the  heel,  where  it  termi- 
nates in  branches,  which  anastomose  with  oflsets  of  the  posterior  tibial,  and 
with  the  tarsal  and  external  plantar  arteries. 

Two  companion  veins  surround  the  artery  ;  and  the  nerve  to  the  flexor 
pollicis  lies  on  it  generally. 

Branches.  Besides  the  anterior  peroneal,  it  furnishes  muscular,  nutri- 
tious, and  communicating  offsets. 

a.  Muscular  branches  are  distributed  to  the  soleus,  tibialis  posticus,  and 
flexor  pollicis ;  and  some  turn  round  the  fibula  to  the  peronei  muscles, 
lying  in  grooves  in  the  bone. 

b.  The  nutritious  artery  is  smaller  than  that  to  the  tibia,  and  is  trans- 
mitted througli  the  tibialis  posticus  to  the  aperture  about  the  middle  of 
the  fibula. 

c.  The  anterior  peroneal  brancli  passes  forwards  through  an  opening 
in  the  lower  part  of  the  interosseous  membrane,  and  is  continued  to  the 
dorsum  and  outer  part  of  the  foot ;  on  the  front  of  the  leg  and  foot  it  anas- 
tomases  with  the  external  malleolar  and  tarsal  bninches  of  the  anterior 
tibial  artery. 

d.  A  communicating  offset  near  the  ankle  joins  in  an  arch  with  a  simi- 
lar branch  of  the  posterior  tibial.  Sometimes  there  is  a  second  arch  be- 
tween the  same  vessels. 

Peculiarities,  The  anterior  branch  of  the  peroneal  may  take  the  place  of  the 
anterior  tibial  artery  on  the  dorsum  of  the  foot. 

A  compensating  principle  may  Ik?  ob^ervinl  amongst  the  arteries  of  the  foot  as  in 
those  of  the  hand,  by  which  the  deficiency  in  one  is  supplied  by  an  enlarged  ofi"- 
set  of  another. 

The  POSTERIOR  TIBIAL  VEINS  begin  on  the  inner  side  of  the  foot  by  the 
union  of  the  plantar:  they  ascend  one  on  each  side  of  the  artery,  and  unite 
with  the  anterior  tibial  at  the  lower  border  of  the  popliteus  to  form  the 
large  popliteal  vein.  They  receive  the  peroneal  veins,  and  branches  cor- 
responding with  the  offsets  of  the  artery ;  bninches  connect  them  with  the 
saphenous  veins. 

The  POSTERIOR  TIBIAL  NERVE  (fig.  200, ')  a  Continuation  of  the  inter- 
nal popliteal,  reaches,  like  the  artery,  from  the  lower  border  of  the  popli- 
teus muscles  to  the  interval  between  the  os  calcis  and  the  inner  malleolus. 
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Whilst  beneath  the  annular  ligament,  or  somewliat  higher  than   it,  the 
nerve  divides  into  the  internal  and  external  plantar  branches  of  the  foot. 

Its  connections  with  surrounding  parts  are  the  same  as  those  of  the 
artery  ;  but  its  position  to  the  vessel  clianges,  for  it  lies  on  the  inner  side 
above  the  origin  of  the  peroneal  offset,  but  thence  to  the  termination,  on 
the  outer  side.     Its  branches  are  muscular  and  cutaneous. 

Muscular  branches  enter  the  deep  flexors,  and  arise  either  separately 
along  the  trunk,  or  together  from  the  upper  part  of  the  nerve.  Th«»pe  i* 
an  offset  for  each  of  the  muscles  except  the  popliteus ;  but  the  branch  for 
the  tibialis  is  the  largest,  and  that  for  the  flexor  pollicis  lies  on  the  pero- 
neal artery. 

A  cutaneous  nerr^e  of  the  sole  of  the  foot  (fig.  209,  *)  begins  above  the 
OS  calcis,  and  piercing  the  internal  annular  ligament  as  two  or  more 
pieces,  ends  in  the  integuments  of  the  inner  and  under  parts  of  the  heel ; 
this  nerve  will  be  followed  to  its  termination  in  the  dissection  of  the  foot 
(fig.  210). 

The  internal  annular  ligament  stretches  between  the  heel  and  the  inner 
ankle,  and  serves  to  confine  the  tendons  of  the  deep  layer  of  muscles  of  the 
foot  and  toes.  Attached  by  a  pointed  piece  to  the  internal  miUleolus,  the 
fibres  diverge,  and  are  inserted  into  the  os  calcis.  One  border  (upper)  is 
continuous  with  the  ftiscia  of  the  leg ;  and  the  oppositjj  gives  attachment 
to  the  abductor  pollicis  muscle  of  the  foot. 

Beneath  it  are  sheaths  for  the  tendons.  The  innermost  incloses  the 
tibialis  posticus,  lodged  in  a  groove  in  the  malleolus.  Immediately  be- 
hind this  is  another  space  for  the  flexor  digitorum.  And  about  three- 
quarters  of  an  inch  nearer  the  os  calcis  is  the  interval  in  which  the  flexor 
pollicis  lies,  resting  in  a  groove  in  the  astragalus.  Each  sheath  is  lined 
by  a  synovial  membrane. 

Between  the  tendons  of  the  two  flexors  of  the  digits  are  placed  the 
tibial  vessels  and  nerve. 


Section  V. 

SOLE  OF  THE  FOOT. 


Position,  The  foot  is  to  be  placed  over  a  block  of  moderate  thickness 
with  the  sole  tow^ards  the  dissector ;  and  the  part  is  to  be  made  tense  by 
fixing  the  heel  with  hooks,  and  by  separating,  and  by  fastening  apart  the 
toes. 

Dissection,  The  skin  is  to  be  raised  as  two  flaps,  inner  and  outer,  by 
means  of  one  incision  along  the  centre  of  the  sole  from  the  heel  to  the 
front ;  and  by  another  across  the  foot  at  the  root  of  the  toes.  Afterwards 
the  skin  is  to  be  removed  from  each  toe,  and  the  digital  vessels  and  nerves 
on  the  sides  are  to  be  dissected  out  at  the  same  time. 

In  the  fat  near  the  heel  the  student  should  follow  the  cutaneous  nerve 
of  the  sole  {supra)  ;  and  he  may  trace  out,  at  a  little  distance  from  each 
border  of  the  foot,  some  small  bi-anches  of  the  plantar  nerves  and  arteries. 

The  subcutaneous  fat  is  very  abun  Jint.  and  forms  a  thick  cushion  over 
the  parts  that  press  most  on  the  ground  in  standing,  viz.,  over  the  os 
calcis,  and  the  metatarso-phalangeal  articulations. 
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Dissection,  The  fat  should  be  now  removed,  and  tlie  plantar  fascia 
laid  bare.  Beginning  the  dissection  near  the  heel,  follow  forwards  the 
fascia  towards  the  toes,  to  each  of  which  a  process  is  to  be  traced.  In  the 
intervals  between  those  processes  the  digital  nerves  and  arteries  will  be 
detected  amongst  much  fatty  and  fibrous  tissues ;  but  the  vessels  and 
nerves  to  the  inner  side  of  the  great  toe  and  outer  side  of  the  little  toe, 
pierce  the  fascia  farther  back  than  the  rest. 

The  student  is  next  to  define  a  transverse  fibrous  band  between  the 
toes,  over  the  digital  vessels  and  nerves ;  and  when  tliis  has  been  dis- 
played, he  may  remove  the  superficial  fascia  from  the  toes  to  see  the 
sheaths  of  the  tendons. 

Plantar  fascia.  The  special  fascia  of  the  sole  of  the  foot  is  of  a 
pearly- white  color  and  great  strength,  and  sends  septa  between  the  mus- 
cles. Its  thickness  varies  in  different  parts  of  the  foot ;  and  from  this  cir- 
cumstance, and  the  existence  of  longitudinal  depressions  over  the  two 
chief  intermuscular  septa,  the  fascia  is  divided  into  a  central  and  two 
lateral  parts. 

The  central  part,  which  is  much  the  thickest,  is  pointed  at  its  attach- 
ment to  the  OS  calcis,  but  widens  and  becomes  thinner  jis  it  extends  for- 
wards. A  slight  deprc^ssion,  corres()onding  with  an  intermuscular  septum, 
marks  its  limit  on  each  side :  and  opposite  the  heads  of  the  metatarsal 
bones  it  divides  into  five  processes,  which  send  fibres  to  the  teguments 
near  the  web  of  the  foot,  and  are  continued  onwards  to  the  toes,  one  to 
each.  Where  the  pieces  separate  from  each  other,  the  digital  vessels  and 
nerves  and  the  lumbricales  muscles  become  superficial ;  and  transverse 
fibres  arch  over  them. 

If  one  of  the  digital  processes  be  divided  longitudinally,  and  its  parts 
reflected  to  the  sides,  it  will  be  seen  to  join  the  sheath  of  the  flexor  ten- 
dons, and  to  be  fixed  laterally  into  the  margins  of  the  metatarsal  bone, 
and  into  the  transverse  metatarsal  ligament. 

The  lateral  pieces  of  the  fascia  are  thinner  than  the  central  one.  On 
the  inner  margin  of  the  foot  the  fascia  has  but  little  strength,  and  is  con- 
tinued to  the  dorsum  ;  but  on  the  outer  side  it  is  increased  in  thickness, 
and  pi*esents  a  strong  band  between  the  os  calcis  and  the  projection  of  the 
fifth  metatarsal  bone. 

Dissection,  To  examine  the  septa,  a  longitudinal  incision  may  be 
made  along  the  middle  of  the  foot  through  the  central  piece  of  the  fascia, 
and  a  transverse  one  near  the  calcaneum.  On  detaching  the  fascia  from 
the  subjacent  flexor  brevis  digitorum,  by  carrying  the  scalpel  from  before 
backwards,  the  septal  processes  will  appear  on  the  sides  of  that  muscle. 

The  intermuscular  septa  pass  down  on  the  sides  of  the  flexor  brevis 
digitorum,  and  a  piece  of  fascia  reaches  across  the  foot  from  the  one 
septum  to  the  other,  beneath  that  flexor,  so  as  to  isolate  it. 

The  inner  spptum  lies  between  the  short  flexor  and  the  abductor  pol- 
licis;  and  the  internal  plantar  nerve  and  vessels,  and  the  tendon  of  the 
flexor  pollicis  longus,  pass  through  it. 

The  outer  partition  between  the  short  flexor  and  the  abductor  minimi 
digiti,  is  pierced  by  the  digital  nerve  and  vessels  for  the  outer  side  of  the 
little  toe. 

The  superficial  transverse  ligament  crosses  the  roofs  of  the  toes,  and  is 
contained  in  the  skin  forming  the  rudimentary  web  of  the  foot.  It  is 
attached  at  the  ends  to  the  sheath  of  the  flexor  tendons  of  the  great  and 
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little  toes,  and  is  connected  with  the  sheath  of  the  others  as  it  passes  over. 
Beneath  it  the  digital  nerves  and  vessels  issue. 

The  sheaths  of  the  flexor  tendons  (tig.  211,  •)  are  similar  to  those  of 
the  fingers,  though  not  so  distinct,  and  serve  to  confine  the  tendons  against 
the  grooved  bones.  The  sheath  is  weak  opposite  the  articulations  between 
the  phalanges,  but  is  strong  opposite  the  centre  of  both  the  metatarsal 
and  the  next  phalanx.  Each  is  lubricated  by  a  synovial  membrane,  and 
contains  the  tendons  of  the  long  and  short  flexor  muscles. 

Dissection  (fig.  210).  In  the  sole  of  the  foot  the  muscles  are  numer- 
ous, and  have  been  arranged  in  four  layers.  To  prepare  the  first  layer 
ail  the  fascia  must  be  taken  away  ;  but  this  dissection  must  be  made  with 
some  care,  lest  the  digital  nerves  and  vessels,  which  become  superficial  to 
the  central  muscle  towards  the  toes,  should  be  injured. 

The  tendons  of  the  short  flexor  muscle  are  to  be  followed  to  the  toes, 
and  one  or  more  of  the  sheaths  in  which  they  are  contained  should  be 
opened. 

First  layer  of  Muscles.  In  this  laver  are  three  muscles,  viz.,  the 
flexor  brevis  digitorum,  the  abductor  poUicis,  and  abductor  minimi  digiti. 
The  short  flexor  of  the  toes  lies  in  the  centre  of  the  foot ;  and  each  of 
the  others  is  in  a  line  with  the  toe  on  which  it  acts. 

The  ABDUCTOR  POLLicis  (fi^.  210,  '*),  the  most  internal  muscle  of  the 
superficial  layer,  takes  origin  from  the  inner  part  of  the  larger  tubercle 
on  the  under  surface  of  the  os  calcis  ;  from  the  plantar  fascia  ;  and  from 
the  lower  border  of  the  internal  annular  ligament,  and  the  inner  side  of 
the  foot  as  far  as  the  scaphoid  bone.  In  front  the  muscle  ends  in  a  ten- 
don, which  is  joined  by  fibres  of  the  short  flexor,  and  is  inserted  into  the 
inner  side  of  the  base  of  the  metatarsal  phalanx  of  the  great  toe. 

The  cutaneous  surface  of  the  muscle  is  in  contact  with  the  plantar 
fascia  ;  and  the  other  touches  the  tendons  of  the  tibial  muscles,  the  plantar 
vessels  and  nerves,  and  the  tendons  of  the  long  flexors  of  the  toes  with  the 
accessorius  muscle. 

Action,  This  abductor  acts  chiefly  as  a  flexor  of  the  metatarso-phalan- 
geal  joint  of  the  great  toe,  but  it  will  abduct  slightly  that  toe  from  the 
others. 

The  FLEXOR  BREVis  DIGITORUM  (^g,  210,  ")  (flexor  perforatus)  arises 
posteriorly  by  a  pointed  process  from  the  inner  part  of  the  larger  tubercle  of 
the  OS  calcis,  and  from  the  plantar  fascia  and  the  septa.  About  the  centre 
of  the  foot  the  muscle  ends  in  four  small  tendons,  which  are  directed  for- 
wards over  the  tendons  of  the  long  flexor,  and  entering  the  sheaths  of  the 
four  smaller  toes,  are  inserted  into  the  middle  phalanges.  In  the  sheath 
of  the  toe  the  tendon  of  this  muscle  lies  at  first  (in  this  position  of  the 
foot),  on  the  long  flexor;  opposite  the  centre  of  the  metatarsal  phalanx.it 
is  slit  for  the  passage  of  the  other,  and  is  attached  by  two  processes  to  the 
sides  of  the  middle  phalanx. 

The  short  flexor  of  the  toes  is  contained  in  a  sheath  of  the  plantar 
fascia,  and  occupies  the  middle  of  the  foot.  It  conceals  the  tendon  of  the 
long  flexor  of  the  toes,  the  accessory  muscle,  and  the  external  plantar 
vessels  and  nerve. 

Action.  It  bends  the  nearest  phalangeal  joint  of  the  four  smaller  toes, 
like  the  flexor  sublimis  in  the  upper  limb,  and  approximates  the  toes  at 
the  same  time. 

The  ABDUCTOR  MINIMI  DIGITI  (fig.  210,  ^)  has  a  wide  origin  behind 
from  the  outer  tubercle  of  the  os  calcis,  from  the  fore  part  of  the  inner 
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tubercle,  and  from  the  plantar  fascia  and  the  external  intermuscular  sep- 
tum. It  ends  anteriorly  in  a  tendon  which  is  inserted  into  the  outer  side 
of  the  base  of  the  metatarsal  phalanx  of  the  little  toe. 

The  muscle  lies  along  the  outer  border  of  the  foot,  and  conceals  the 
flexor  accessorius,  and  the  tendon  of  the  peroneus  longus.  On  its  inner 
side  are  the  external  plantar  vessels  and  nerve.  Sometimes  a  part  of  the 
muscle  is  iixed  into  the  projection  \}f  the  fifth  metatarsal  bone. 

Action.  Though  it  abducts  the  little  toe  from  the  others,  as  the  name 
signifies,  its  chief  use  is  to  bend  the  metatarso-phalangeal  joint. 

Dissection.  To  bring  into  view  the  second  layer  or  muscles  and  the 
plantar  vessels  and  nerves,  the  muscles  already  examined  must  l>e  re- 
flected. Cut  through  the  flexor  brevis  at  the  os  calcis,  and  as  it  is  raised, 
notice  a  brancli  of  nerve  and  artery  to  it.  Dividing  the  abductor  minimi 
digiti  near  its  origin,  and  turning  it  to  the  outer  side  of  the  foot,  seek  its 
nerve  and  vessel  close  to  the  calcaneum.  The  abductor  i>ollicis  can  be 
drawn  aside  if  it  is  necessary,  but  it  may  remain  uncut  till  afterwards. 

Next  the  internal  plantar  vessels  and  nerve  ai*e  to  be  followed  forwards 
to  their  termination,  and  backwards  to  their  origin ;  and  the  external 
plantar  vessels  and  nerve,  the  tendons  of  the  long  flexors  of  the  iw^A^  the 
accessory  muscle,  and  the  small  lumbricales,  should  be  freed  from  fat. 

The  PLANTAR  ARTERIES  (flg.  210)  are  the  terminal  branches  of  the 
posterior  tibial  trunk,  and  supply  digital  oflsets  to  the  toes.  They  are 
two  in  number,  and  are  named  external  and  internal  from  their  rela- 
tive position  in  the  sole  of  the  foot.  Of  the  two  the  external  is  the 
larger,  and  forms  the  plantar  arch  of  arteries. 

The  internal  artery  {b)  is  inconsiderable  in  size,  and  accompanies  the 
internal  plantar  nerve,  under  cover  of  the  abductor  |K>llicis,  as  far  as  the 
middle  of  the  foot,  where  it  ends  in  four  sui)erflcial  digital  branches.  (Il- 
lustrations of  Dissections,  p.  404.) 

Branches.  The  artery  furnishes  muscular  branches,  like  the  nerve,  to 
the  abductor  pollicis  and  flexor  digitorum  perforatus,  and  to  the  flexor 
brevis  pollicis  and  the  two  internal  lumbricales.  Its  superficial  digital 
branches  accompany  the  digital  nerves  of  the  internal  plantar,  and  are 
thus  disposed  of: — 

The  first  is  distributed  to  the  inner  side  of  the  foot  and  gn»at  toe;  the 
second  lies  over  the  first  interosseous  space ;  the  third  cornjsponds  with 
the  second  space ;  and  the  fourth  is  placed  over  the  third  space.  At  the 
root  of  the  toes  the  last  three  join  the  deeper  digital  arteries  in  those 
spaces. 

The  external  artery  (a)  takes  an  arche<l  course  in  the  foot,  with  the 
concavity  of  the  arch  turned  inwards.  The  vessel  is  first  directed  out- 
wards across  the  sole,  and  then  obli(]uely  inwards  towards  the  root  of  the 
great  toe,  so  that  it  crosses  the  foot  twice.  In  the  first  half  of  its  extent, 
viz.,  from  the  inner  side  of  the  calcaneum  to  the  base  of  the  metatarsal 
l)one  of  the  little  toe,  the  artery  is  comparatively  superficial;  in  the  other 
half,  between  the  little  and  the  great  toe,  it  lies  deeply  in  the  foot,  and 
forms  the  plantar  arch. 

Only  the  first  part  of  the  artery  is  now  laid  bare;  the  remaining  part, 
supplying  the  digital  bmnches,  will  be  noticed  after  the  examination  of 
tlie  third  layer  of  muscles  (p.  023). 

As  far  as  the  metatarsal  bone  of  the  little  toe,  the  vessel  is  concealed  by 
the  abductor  pollicis  and  the  flexor  brevis  digitorum ;  but  for  a  short  dis- 
tance near  its  termination  it  lies  in  the  interval  between  the  last  muscle 


^      618 

1 

DISSECTION 

OF  THE 

FOOT, 

1 

^^H         mill  (lie  Abdiiulor  minim 
^^^1        cukis,  and  llie  flexor  aea 
^^^M       and  lliL<  exrt^mal  plunlnr 

i  digiit.    1 

nerve. 

[n  tliij  ^K 
.nd  it  ii,  u.;' 

Ipnl   il   is  filncc'd   on   ll 

m 

■ 

1 

<: 

Fig.  210. 

Fig.  211. 

1 

1 

1 

*V 

1 

^ 

^^M                    FmiT  V 

^H              (lit' 

^H               riMoc  1 
^H                  e..i.<i 

^^1                       tmneb 

[iilrilluH  uf  Dluic 
■r  pollltU. 

ftbkFooi 

>ur  brmneho; 
lb  .*odl,ll.l 

l«W.d.h.lf. 

Sifnxn  »i«T  nr  ion  8oti  o»  n*  f« 

t.  llut«n[u>  iec«»orlD«. 

».  Ttodnn  or  flBHiT  fli^iinrinn  Iobsbl 

c.  TouduD  or  Itiur  Idueu*  pvlllfl*. 

tb>  litun  iirii  pat  ox  Ilia  Wlld«B*  oi 

««Kordl«llofomp»rf»r«B«. 
».  T.nJno«ra-i>,rp.rfor«o.. 
F.  Tanduuartmr  ptrToniK. 
a.  HhMth  of  B»»r  MBdoBi. 
n.  TtaduB  of  p»niD*u*  loBgo*. 

»,  BxMiuil  pi » III. 

■f.  bnneh  la  oalsr  ild^  af  lltU*  M*. 

1.  iBtcmoI.  and  3,  ixl'^rml  pUntu. 

1 

,bal           1 

1 

I  1-1. 

.dlilthrqiB, 

nUr  Bsrie,  wH 
r  and  «,  for  ouo 

^H               IL  suppi 

^H         thi'  outer  : 

»de 

■ 

oflsels  to  til 
of  tlie  foiit 

le  miisdes 
lor  aiiastoi 

Ix-lwpen  whitli  it  lies,  and  others  (» 
n»sis  with  the  peroniMiI  nrtery.          ^^^ 

PLANTAR    NERVES.  619 

The  PLANTAR  NERVES  (^g.  210)  are  derived  from  the  bifurcation  of 
the  j)osterior  tibial  trunk  behind  the  inner  ankle.  They  are  two  in  num- 
ber, like  the  arteries,  and  have  the  same  anatomy  as  those  vessels,  for 
ea(;h  accompanies  a  plantar  artery;  but  the  larger  nerve  lies  with  the 
smaller  bloodvessel. 

The  internal  plantar  nerve  (')  courses  between  the  short  flexor  of  the 
toes  and  the  abductor  poUicis,  and  giving  but  few  muscular  offsets,  divides 
into  four  digital  branches  (*, ',  *,  *)  for  the  supply  of  both  sides  of  the  inner 
three  toes,  and  half  the  fourth ;  it  resembles  thus  the  median  nerve  of  the 
hand  in  the  distribution  of  its  branches. 

Muscular  oflTsets  are  given  by  it  to  the  short  flexor  of  the  toes  (perfo- 
ratus)  and  the  abductor  poUicis;  and  a  few  superficial  twigs  perforate  the 
fascia. 

The  four  digital  nerve«  have  a  numerical  designation,  and  the  first  is 
nejirest  th?  inner  border  of  the  foot.  The  branch  (')  to  the  inner  side  of 
the  great  toe  is  undivided,  but  the  others  are  bifurcated  at  the  cleft  be- 
twt»en  the  toes. 

Muscular  branches  are  furnished  by  these  nerves  before  they  reach  the 
toes;  thus,  the  first  (most  internal)  supplies  the  flexor  brevis  pollicis;  the 
second  gives  a  branch  to  the  inner  lumbrical  muscle,  and  the  third,  to  the 
next  lumbricalis. 

Digital  nerves  an  the  toes.  Each  of  the  outer  three  nerves,  being 
divided  at  the  spot  mentioned,  supplies  the  contiguous  sides  of  two  toes, 
whilst  the  first  belongs  alone  to  the  inner  side  of  the  great  toe ;  all  give 
offsets  to  the  teguments,  and  the  cutis  beneath  the  nail,  and  articular  fila- 
ments are  distributed  to  the  joints  as  in  the  fingers. 

The  external  plantar  nerve  (•)  is  spent  chiefly  in  the  deep  muscles  of 
the  sole  of  the  foot,  but  it  furnishes  digital  nerves  to  both  sides  of  the  little 
toe,  and  the  outer  side  of  the  next.  It  corresponds  in  its  distribution  with 
the  ulnar  nerve  in  the  hand. 

It  has  the  same  course^as  the  external  plantar  artery,  and  divides  at  the 
outer  margin  of  the  flexor  brevis  digitorum  into  a  su|)erficial  and  a  deep 
portion: — the  former  gives  origin  to  two  digital  nerve^s;  but  the  latter 
accompanies  the  arch  of  the  plantar  artery  into  the  foot,  and  will  be  dis- 
sected afterwards. 

Whilst  the  external  plantar  nerve  is  concealed  by  the  short  flexor  of 
the  toes,  it  gives  muscular  branches  to  the  abductor  minimi  digiti  and  the 
flexor  accessorius. 

The  digital  branches  of  the  external  plantar  nerve  (^, ')  are  two.  One 
C)  is  undivided ;  it  is  distributed  to  the  outer  side  of  the  little  to<;,  and 
gives  oflsets  to  the  flexor  brevis  minimi  digiti,  and  oftentimes  to  the  inter- 
osseous muscles  of  the  fourth  space.  The  other  (')  bifurcates  at  the  cleft 
between  the  outer  two  toes,  and  supplies  their  collateral  surfaces :  this 
nerve  communicates  in  the  foot  with  the  last  digital  branch  of  the  internal 
plantar  nerve. 

On  the  sides  of  the  toes  the  digital  nerves  have  the  same  distribution 
as  those  from  the  other  plantar  trunk,  and  end  like  them  in  a  tuft  of  fine 
branches  at  the  exti*emity  of  the  digit. 

Dissection  (fig.  211).  To  complete  the  preparation  of  the  second  layer 
of  muscles,  the  origin  of  the  abductor  pollicis  should  be  detached  from  the 
OS  calcis,  and  the  muscle  should  be  turned  inwards.  The  internal  plantar 
nerve  and  artery,  and  the  superficial  portion  of  the  external  plantar  nerve, 
are  to  be  cut  across  and  thrown  forwards ;  but  the  external  plantar  artery 
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and  the  nerve  with  it  are  not  to  be  injured.     All  the  fat,  and  the  loose 
tissue  and  fascia,  are  then  to  be  taken  away  near  the  toes. 

Second  layer  of  muscles  (fig.  211).  In  this  layer  are  the  tendons 
of  the  two  flexor  muscles  at  the  back  of  the  leg,  viz.,  flexor  longiis  digi- 
torum  and  flexor  longus  pollicis,  which  cross  one  another.  Connected  w^ith 
the  former,  soon  after  it  enters  the  foot,  is  an  accessory  muscle  ;  and  at  its 
division  into  pieces  four  fleshy  slips  (lumbricales)  are  added  to  it. 

The  tendon  of  the  flexor  longus  digitorum  (fig.  211,*),  whilst 
entering  the  foot  l)eneath  the  annular  ligament,  lies  on  the  internal  lateral 
ligament  of  the  ankle  joint.  In  the  foot  it  is  directed  obliquely  towards 
the  centre,  where  it  is  joined  by  the  tendon  of  the  flexor  longus  pollicis 
and  the  accessory  muscle,  and  divides  into  tendons  for  the  four  out^r  toes. 

Each  tendon  enters  the  sheath  of  the  toe  with,  and  beneath  a  tendon 
from  the  flexor  brevis,  e.  About  the  centre  of  the  metatarsal  phalanx 
the  tendon  of  the  long  flexor,  f,  is  transmitted  through  the  other,  and 
passes  onwards  to  be  t?iserted  into  the  base  of  the  ungual  phalanx.  Uniting 
the  flexor  tendons  with  the  two  nearest  phalanges  of  the  toes  are  liga- 
mentous bands  (lig.  brevia),  one  to  each,  as  in  the  hand ;  and  the  one 
flxing  the  flexor  perforans  is  anterior  (p.  277). 

Action,  It  flexes  the  last  phalangeal  joint,  and  combines  with  the  short 
flexor  in  bending  the  metacarpo-phalangeal  joint.  If  it  acted  by  itself  it 
would  tend  to  bring  the  toes  somewhat  inwards,  in  consequence  of  its  ob- 
lique position  in  the  foot. 

The  lumbricales  (fig.  211,  ^)  are  four  small  muscles  between  the  tendons 
of  the  flexor  longus  digitorum.  Each  arises  from  two  tendons,  with  the 
exception  of  the  most  internal,  and  this  is  connected  with  the  inner  side  of 
the  tendon  to  the  second  toe.  Each  is  inserted  by  a  slip  into  the  tibial 
side  of  the  base  of  the  metat^irsal  phalanx  in  the  four  outer  toes,  and  sends 
an  expansion  to  the  aponeurotic  covering  on  the  dorsum  of  the  phalanx. 
The  muscles  decrease  in  size  from  the  inner  to  the  outer  side  of  the  foot. 

Action,  These  small  muscles  will  assist  the  flexors  in  bending  the 
metatarso-phalangeal  joint  of  the  four  outer  toes  ;  and  through  their  union 
with  the  long  extensor  tendon  they  will  aid  that  muscle  in  straightening 
the  two  phlnngeal  joints. 

The  accesforius  muscle  (fig.  211  ^)  has  two  heads  of  origin  : — One  is 
mostly  tendinous,  and  is  attached  to  the  under  or  the  outer  surface  of  the 
OS  calcis,  and  to  the  ligamentum  longum  plants ;  the  other  is  large  and 
fle.^hy,  and  springs  from  the  inner  or  concave  surface  of  the  calcaneum. 
The  fibres  end  in  aponeurotic  bands,  which  join  the  tendon  of  the  flexor 
longus  digitorum  about  the  centre  of  the  foot,  and  contribute  slips  to  the 
pieces  of  that  tendon  going  to  the  second,  third,  and  fourth  digits  (Turner). 

The  muscle  is  bifurcated  behind,  and  the  heads  of  origin  are  se|>arated 
by  the  long  plantar  ligament.  On  it  lie  the  external  plantar  vessels  and 
nerve ;  and  the  flexor  brevis  digitorum  conceals  it. 

Action,  By  means  of  its  offsets  to  the  tendons  of  certain  digits  the 
muscle  helps  to  bend  those  toes. 

And  from  its  position  on  the  outer  side  and  behind  the  long  flexor  to 
which  it  is  united,  it  will  opi^ose  the  inward  action  of  that  muscle,  and  will 
assist  the  other  flexors  in  bending  the  toes  directly  back. 

The  tendon  of  the  flexor  longus  pollicis  (tig.  211,  ^)  is  deeper  in 
the  sole  of  the  foot  than  the  flexor  longus  digitorum  ;  and,  directed  to  the 
root  of  the  great  toe,  it  enters  the  digital  sheath,  to  be  inserted  into  the 
base  of  the  ungual  phalanx.     It  is  united  to  the  long  flexor  tendon  by  a 
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strong  tendinous  process  wliich,  joined  by  bands  of  the  accessorius,  is  con- 
tinued into  the  pieces  of  that  tendon  belonging  to  the  second  and  third 
toes  (Turner). 

Between  the  calcaneum  and  the  internal  malleolus  this  tendon  lies  in  a 
groove  in  the  astragalus ;  and  in  the  foot  it  occupies  a  hollow  below  the 
inner  projection  (sustentaculum  tali)  of  the  os  calcis,  being  enveloped  by 
a  synovial  membrane. 

Action,  For  the  action  of  this  muscle  on  the  great  toe,  see  page  GIG. 
Through  the  slip  that  it  gives  to  the  tendons  of  the  flexor  longus  going  to 
the  second  and  third  toes,  it  may  bend  those  digits  with  the  great  toe. 

Dissection  (fig.  212).  For  the  dissection  of  the  third  layer  of  muscles, 
the  accessorius  and  the  tendons  of  the  long  flexor  are  to  be  cut  through 
near  the  calcaneum,  and  turned  towards  the  toes.  Whilst  raising  the 
tendons  the  external  plantar  nerve  and  artery  are  not  to  be  interfered 
with ;  and  two  small  nerves  and  vessels  to  the  outer  two  lumbricales  are 
to  be  looked  for.  Afterwards  the  areolar  tissue  is  to  be  taken  from  the 
muscles  now  brought  into  view. 

TuiKD  LATER  OF  MUSCLES  (fig.  212).  Only  the  short  muscle  of  the 
great  and  little  toes  enter  into  this  layer.  On  the  metatarsal  bone  of  the 
great  toe  the  flexor  brevis  pollicis  lies,  and  external  to  it  is  the  adductor 
poUicis  ;  on  the  metatarsal  bone  of  the  little  toe  is  placed  the  flexor  brevis 
minimi  digiti.  Crossing  the  heads  of  the  metatarsal  bones  is  the  trans- 
versalis  pedis  muscle. 

The  fleshy  mass  between  the  adductor  pollicis  and  the  short  flexor  of 
the  little  toe  consists  of  the  iiiterossei  muscles  of  the  next  layer. 

The  FLEXOR  BREVIS  POLLICIS  musclc  (fig.  212,  ^)  is  tendinous  and 
pointed  posteriorly,  but  bifurcated  in  front.  It  is  attached  behind  to  the 
inner  part  of  the  under  surface  of  the  cuboid  bone,  and  to  a  prolongation 
from  the  tendon  of  the  tibialis  [)OSticus.  Near  the  front  of  the  metatarsal 
bone  of  the  great  toe  it  divides  into  two  heads^  which  are  inserted  into  the 
sides  of  the  base  of  the  metatarsal  phalanx. 

Resting  on  the  muscle  at  one  part,  and  in  the  interval  between  the 
heads  at  another,  is  the  tendon  of*  the  fiexor  lon«;us  pollicis.  The  inner 
head  joins  the  abductor,  and  the  outer  is  united  with  the  adductor  pollicis. 
A  sesamoid  bone  is  developed  in  the  tendon  connected  with  etich  head. 

Action,  By  its  attachment  to  the  first  phalanx  it  flexes  the  metatarso- 
phalangeal joint  of  the  great  toe. 

The  ADDucTou  POLLICIS  (fig.  212,  ■),  which  is  larger  than  the  pre- 
ceding muscle  and  external  to  it,  arises  from  the  sheath  of  the  tendon  of 
the  peroneus  longus,  and  from  the  bases  of  the  second,  third,  and  fourth 
metatarsal  bones.  Anteriorly  the  muscle  is  united  with  the  outer  head  of 
the  short  fiexor,  and  is  inserted  with  it  into  the  base  of  the  metatarsal 
phalanx  of  the  great  toe. 

To  the  inner  side  is  the  flexor  brevis ;  and  beneath  the  outer  the  exter- 
nal plantar  vessels  and  nerve  are  directed  inwards. 

Action,  Its  first  action  will  be  to  adduct  the  great  toe  to  the  others,  and 
it  will  help  afterwards  in  bending  the  matatarso-phalangeal  joint  of  the  toe. 

The  TRAN8VER8ALIS  PEDIS  (fig.  212,  ^)  is  placed  transversely  over  the 
heads  of  the  metatarsal  bones.  Its  origin  is  by  fieshy  bundles  from  the 
capsule  of  the  metatarso-phalangcal  articulations  of  the  four  outer  toes 
(frequently  not  from  the  little  toe),  and  from  the  fascia  covering  the  inter- 
ossei  muscles.  Its  insertion  into  the  great  toe  is  united  with  that  of  the 
adductor  pollicis. 
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The  puliincoiig  »iirfnri'  is  covereil  by  the  tetnlonB, 
loes  !  nnd  the  oji[>o8itt  aurlate  ia  jri  coniacC  witli  ilic 
[fae  dijEilal  veswiis. 

Action.     Il  will  adiJuct  llie  gre«t  (oe  to  the  others,  itnd  then  apprgxj- 
mate  tbe  remaining  toea. 
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The  FLEXOR  BREVI8  MINIMI  DiGiTi  (fig.  212,  °)  18  A  Small  iiarrow 
muscle  on  the  !netatar8al  bone  of  the  little  toe,  and  resembles  one  of  the 
interossei.  Arising  behind  from  the  metatarsal  bone  and  the  sheath  of 
the  peroneus  iongus,  it  blends  with  the  inferior  ligament  of  the  metatarso- 
phalangeal articulation,  and  is  inserted  into  the  base  of  the  metatarsal 
phalanx  of  the  toe;  it  is  united  also  by  fleshy  fibres  with  the  fore  part  of 
the  metatarsal  bone. 

Action,  Firstly  it  bends  the  metatarso-phalangeal  joint,  and  nextly  it 
draws  down  and  adducts  the  fore  part  of  the  fifth  metatarsal  bone. 

Dissection  (fig.  23).  In  order  that  the  deep  vessels  and  nerves  may 
be  seen,  the  flexor  brevis  and  adductor  pollicis  are  to  be  cut  through  at 
the  ))08terior  part,  and  thrown  towards  the  toes ;  but  the  nerves  supplying 
them  are  to  be  preserved.  Beneath  the  adductor  lie  the  plantar  arch,  and 
the  external  plantar  nerve,  with  their  branches;  and  in  the  first  interos- 
seous space  is  the  part  of  the  dorsal  artery  of  the  foot  that  enters  the  sole. 
All  these  vessels  and  nerves  with  their  branches  require  careful  cleaning. 

The  muscles  projecting  between  the  metatarsal  bones  are  the  interossei ; 
the  fascia  covering  them  should  he  removed. 

The  PLANTAR  ARCH  (fig.  213,  d)  is  the  part  of  the  external  plantar 
artery  which  r<niches  from  the  base  of  the  metatarsal  bone  of  the  little  toe 
to  the  back  of  the  first  interosseous  space :  internally  the  arch  is  completed 
by  a  communicating  branch  from  the  dorsal  artery  of  the  foot  (c)  (p.  624). 
It  18  placed  across  the  tarsal  ends  of  the  metatarsal  bones,  in  contact  with 
the  interossei,  but  under  the  flexor  tendons,  and  the  adductor  pollicis  to 
which  it  gives  many  branches. 

Venae  comites  lie  on  the  sides  of  the  artery,  and  the  external  plantar 
nerve  accompanies  it. 

From  the  front  or  convexity  of  the  arch  the  digital  branches  are  sup- 
plied, and  from  the  opposite  side  small  nutritive  branches  arise. 

Three  small  arteries,  the  posterior  perforating,  leave  the  under  part : 
these  pass  to  the  dorsum  of  the  foot  through  the  three  outer  metatarsal 
spaces,  and  anastomose  with  the  dorsal  interosseous  branches  of  the  ante- 
rior tibial  artery. 

The  digital  branches  (c)  are  four  in  number,  and  supply  both  sides  of 
the  three  outer  toes,  and  half  the  next.  One  to  the  outer  side  of  the  little 
toe  is  single;  but  the  others  lie  over  the  interossei  in  the  outer  three 
metatarsal  spaces,  but  beneath  the  tninsversalis  pedis  (fig.  212),  and  bi- 
furcate in  front  to  supply  the  contiguous  sides  of  two  toes.  They  give  fine 
oflTsets  (fig.  212)  to  the  interossei,  to  some  lumbricales,  and  the  transver- 
salis  i>edis;  and  at  the  point  of  division  they  send  small  communicating 
branches— aw^^r  J  or  perforating,  to  join  the  interosseous  arteries  on  the 
dorsum  of  the  foot. 

The  first  digital  runs  on  the  outer  side  of  the  little  toe,  supplying  the 
flexor  brevis  minimi  digiti,  and  distributes  small  arteries  to  the  teguments 
of  the  outer  border  of  the  foot. 

The  second  belongs  to  the  sides  of  the  fifth  and  fourth  toes,  and  fur- 
nishes a  branch  to  the  outer  lumbrical  muscle. 

The  third  is  distributed  to  the  contiguous  sides  of  the  fourth  and  third 
toes,  and  emits  a  branch  to  the  third  lumbricalis. 

The  fourth,  or  most  internal,  corresponds  with  the  second  interosseous 
space,  and  ends  like  the  others  on  the  third  and  second  digits;  it  may 
assist  in  supplying  the  third  lumbricalis. 
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The  last  two  digital  are  joined  by  superficial  digitalis  branches  of  the 
internal  planter  at  the  root  of  the  toes. 

On  the  sides  of  the  toes  the  disposition  of  the  arteries  is  like  that  of  the 
digital  in  the  hand.  They  extend  to  the  end,  where  they  unite  in  an 
arch,  and  give  oflTsets  to  the  sides  and  ball  of  the  toe:  and  the  artery  on 
the  second  digit  anastomoses  with  a  branch  from  the  anterior  tibial  artery. 
Near  the  front  of  both  the  metatarsal  and  the  next  phalanx,  they  form 
anastomotic  loops  beneath  the  flexor  tendons,  from  which  the  phalangeal 
articulations  are  supplied. 

The  DORSAL  ARTERY  OP  THE  POOT  (fig.  213,  c)  enters  the  sole  at  the 
]X)8terior  part  of  the  first  (inner)  metatarsal  space,  and  ends  by  inoscu- 
lating with  the  plantar  arch.  By  a  large  digital  artery  it  furnishes 
branches  to  both  sides  of  the  great  toe  and  half  the  next,  in  the  same  man- 
ner as  the  radial  artery  in  the  hand  is  distribuU^d  to  one  digit  and  a  half. 

The  digital  brait^^k  (/)  (art.  magna  pollicis)  extends  to  the  front  of  the 
first  interosseous  space,  and  divides  into  collateral  branches  (A)  for  the 
contiguous  sides  of  the  great  toe  and  the  next ;  neat  the  head  of  the  meta- 
tarsal bone  it  sends  inwards,  beneath  the  fiexor  muscles,  a  digital  branch 
(g)  for  the  inner  side  of  the  great  toe. 

These  arteries  have  the  same  arrangement  along  the  toes  as  the  other 
digital  branches;  and  that  to  the  second  digit  anastomoses  at  the  end  of 
the  toe  with  a  branch  of  the  plantar  arch. 

External  plantar  nerve  (fig.  213,  *).  The  deep  hranph  (*)  of  this 
nerve  accompanies  the  arch  of  the  artery,  and  ends  internally  in  the  ad- 
ductor pollicis.  It  furnishes  branches  to  all  the  interossei ;  to  the  trans- 
versalis  pedis;  and  to  the  two  external  lumbrical  muscles.  The  nerve 
corresponds  with  the  deep  portion  of  the  ulnar  nerve  in  the  hand. 

Dissection,  It  will  be  needful  to  remove  the  transversalis  pedis  muscle, 
to  see  a  ligament  across  the  heads  of  the  metatarsal  bones. 

The  transverse  metatarsal  ligament  is  a  strong  fibrous  band,  like  that 
in  the  hand  (p.  280),  which  connects  together  all  the  metatarsal  bones  at 
their  anterior  extremity.  A  thin  fascia  covering  the  interossei  muscles  is 
connected  to  its  hinder  edge.  It  is  concealed  by  the  transversalis  pedis, 
and  by  the  tendons,  vessels,  and  nerves  of  the  toes. 

Dissection.  To  complete  the  dissection  of  the  last  layer  of  muscles,  the 
flexor  brevis  minimi  digiti  may  be  detached  and  thrown  forwards.  Di- 
viding then  the  metatarsal  ligament  between  the  bones,  the  knife  is  to  be 
carried  directly  backwards  for  a  short  distance  in  the  centre  of  each  inter- 
osseous space,  except  the  first,  in  order  that  the  two  interossei  muscles 
may  be  separated  from  each  other.  All  the  interossei  are  visible  in  the 
sole  of  the  foot. 

The  fascia  covering  the  muscles  should  be  taken  away  if  any  remains, 
and  the  branches  of  the  external  plantar  nerve  to  them  should  be  dissected 
out. 

Fourth  layer  of  muscles  (fig.  213).  In  the  fourth  and  last  layer 
of  the  foot  are  contained  the  interossei,  and  the  tendons  of  the  tibialis  pos- 
ticus and  peroneus  longus. 

The  interossei  muscles  (fig.  213)  are  situate  in  the  intervals  between 
the  metatarsal  bones  :  they  consist  of  two  sets,  plantar  and  dorsal,  like  the 
interossei  in  the  hand.  Seven  in  number,  there  are  three  plantar  and  four 
dorsal ;  and  two  are  found  in  each  space,  except  the  innermost. 

The  plantar  interossei^  o,  belong  to  three  outer  metatarsal  bones  (fig. 
213),  and  are  slender  fleshy  slips.     They  arise  from  the  under  and  inner 
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surfaces  of  those  bones  ;  and  are  inserted  partly  into  the  tibial  side  of  the 
base  of  the  metatarsal  phalanx  of  the  same  toes,  and  partly  by  an  expan- 
sion from  each  to  the  extensor  tendons  on  the  dorsum  of  the  phahinx. 
These  muscles  are  smaller  than  the  dorsal,  and  are  placed  more  in  the 
sole  of  the  foot. 

The  dorsal  interosseij  i,  one  in  each  space,  arise  by  two  heads  from  the 
lateral  surfaces  of  the  bones  between  which  they  lie  ;  and  are  inserted  like 
the  others  into  the  side,  and  on  the  dorsum  of  the  metatarsal  phalanx  of 
certain  toes  :  Thus,  the  inner  two  muscles  belong  to  the  second  toe,  one  to 
each  side ;  the  next  appertains  to  the  outer  side  of  the  third  toe ;  and  the 
remaining  one  to  the  outer  side  of  the  fourth  toe. 

The  interoesei  are  crossed  by  the  external  plantar  artery  and  nerve,  and 
their  digital  branches,  and  lie  1»eneath  the  transversalis  pedis  and  the  meta- 
tarsal ligament.  The  posterior  perforating  arteries  pierce  the  hinder  ex- 
tremities of  the  dorsal  set. 

Action.  Like  the  interossei  of  the  hand  (p.  281)  they  will  contribute  to 
the  bending  of  the  metatarso-phalangeal  joints  by  the  flexors,  and  will  help 
the  extensors  to  straighten  the  last  two  phalangeal  joints. 

They  can  act  also  as  abductors  and  adductors  of  the  toes.  Thus  the 
plantar  set  will  bring  the  three  outer  towards  the  second  toe ;  and  the 
dorsal  muscles  will  abduct  from  the  middle  line  of  the  second  toe — the  two 
attached  to  that  digit  moving  it  to  the  right  and  left  of  the  said  line. 

Dissection,  Following  the  tendon  of  the  tibialis  posticus  muscle  from 
its  position  behind  the  inner  malleolus  to  its  insertion  into  the  scaphoid 
bone,  trace  the  numerous  processes  that  it  sends  forwards  and  outwards. 
Open  also  the  fibrous  sheath  of  the  tendon  of  the  peroneus  longus,  which 
crosses  from  the  outer  to  the  inner  side  of  the  foot. 

The  tendon  of  the  tibialis  posticus  is  continued  forwards  over  the 
internal  lateral  ligament  of  the  ankle  joint,  and  over  the  astragalo  scaphoid 
articulation  to  be  inserted  into  the  prominence  of  the  scaphoid  bone. 
From  its  insertion  processes  are  continued  to  many  of  the  other  bones  of 
the  toot :  One  is  directed  backwards  to  the  margin  of  the  groove  in  the  os 
calcis  for  the  tendon  of  the  flexor  longus  pollicis.  Two  offsets  are  directed 
forwards  ;  one  to  the  internal  cuneiform  bone ;  the  other,  much  the  largest, 
is  attached  to  the  middle  and  outer  cuneiform,  to  the  os  cuboides,  and  to 
the  bases  of  the  second,  third,  and  fourth  metatarsal  bones.  In  other  words, 
pieces  are  flxed  into  all  the  tarsal  bones  except  one  (astragalus)  ;  and  into 
all  the  metatarsal  bones  except  two  (flrst  and  flfth). 

Where  the  tendon  is  placed  beneath  the  articulation  of  the  astragalus, 
it  contains  a  sesamoid  bone,  or  fibro-cartilage. 

The  tendon  of  the  peroneus  longus  muscle  winds  round  the  cuboid- 
bone,  and  is  continued  inwards  in  the  groove  on  the  under  surface,  to  be 
inserted  into  the  internal  cuneiform  bone,  and  the  hone  of  the  metatarsal 
bone  of  the  great  toe  ;  and  sometimes  by  a  slip  into  the  base  of  the  second 
metatarsal  bone. 

In  the  sole  of  the  foot  (fig,  213),  it  is  contained  in  a  sheath  which  is 
crossed,  towards  the  outer  |)art,  by  the  fibres  of  the  long  plantar  ligament 
prolonged  to  the  tarsal  ends  of  the  third  and  fourth  metatarsal  bones  ;  but 
it  is  formed  internally  only  by  areolar  tissue.  A  separate  synovial  mem- 
brane lubricates  the  sheath. 

Where  the  tendon  turns  round  the  cuboid  bone  it  is  thickened,  and  con- 
tains fibro-cartilage  or  a  sesamoid  bone. 
40 
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Section  VI. 

THE  FRONT  OF  THE  LEG. 

Position,  The  limb  is  to  be  raised  to  a  convenient  height  bj  blocks 
beneath  the  knee,  and  the  foot  is  to  be  extended  in  order  that  the  muscles 
on  the  front  of  the  leg  may  be  put  on  the  stretch. 

Dissection.  To  enable  the  dissector  to  raise  the  skin  from  the  leg  and 
foot,  one  incision  should  be  made  along  the  middle  line  from  the  knee  to 
the  toes,  and  this  should  be  intersected  bj  cross  cuts  at  the  ankle  and  the 
root  of  the  toes. 

After  the  flaps  of  skin  are  reflected,  the  cutaneous  vessels  and  nerves  are 
to  be  looked  for.  At  the  upper  and  inner  part  of  the  leg  are  some  fila- 
ments from  the  great  saphenous  nerve ;  and  at  the  outer  side  others,  still 
smaller,  fi*om  the  external  popliteal  nerve.  Perforating  the  fascia  in  the 
lower  third,  on  the  anterior  aspect,  is  the  musculo-cutaneous  nerve,  whose 
branches  should  be  pursued  to  the  toes. 

On  the  dorsum  of  the  foot  is  a  venous  arch,  which  ends  laterally  in  the 
saphenous  veins..  On  the  outer  side  is  the  external  saphenous  nerve ;  and 
about  the  middle  of  the  instep  the  internal  saphenous  nerve  ceases.  In  the 
interval  between  the  great  toe  and  the  next  is  the  cutaneous  part  of  the 
anterior  tibial  nerve. 

The  digital  nerves  should  be  traced  to  the  ends  of  the  toes  by  removing 
the  integuments :  and  after  the  several  vessels  and  nerves  are  dissected, 
the  fat  is  to  be  taken  away,  in  order  that  the  fascia  may  be  seen. 

The  venous  arch  on  the  dorsum  of  the  foot  has  its  convexity  turned 
forwards,  and  receives  digital  branches  from  the  toes ;  at  its  concavity  it 
is  joined  by  small  veins  from  the  instep.  Internally  and  externally  it 
unites  with  the  saphenous  veins. 

The  internal  saphenous  vein  begins  at  the  inner  side  of  the  great  toe, 
and  in  the  arch.  It  ascends  along  the  inner  side  of  the  foot,  and  in  front 
of  the  inner  ankle  to  the  inside  of  the  leg  (p.  606).  Branches  enter  it 
from  the  inner  side  and  sole  of  the  foot. 

The  external  saphenous  vein  begins  on  the  outside  of  the  little  toe  and 
foot,  as  well  as  in  the  venous  arch ;  and  it  is  continued  below  the  outer 
ankle  to  the  back  of  the  leg  (p.  606). 

Cutaneous  Nerves  (fig.  214).  The  superficial  nerves  on  the  front 
of  the  leg  and  foot  are  derived  mainly  from  branches  of  the  popliteal 
trunks,  viz.,  from  the  musculo-cutaneous  and  anterior  tibial  nerves  of  the 
external  popliteal,  and  from  the  external  saphenous  nerve  of  the  internal 
))opliteal.  Some  inconsiderable  offsets  ramify  on  the  sides  of  the  leg  from 
the  internal  saphenous  and  external  popliteal. 

The  musculo'Cutaneous  nerve  (*)  ends  on  the  dorsum  of  the  foot  and 
toes.  Perforating  tiie  fascia  in  the  lower  third  of  the  leg  with  a  cutane- 
ous artery,  it  divides  into  two  principal  branches  (inner  and  outer),  which 
give  dorsal  digital  nerves  to  the  sides  of  all  the  toes,  except  the  outer  \iaTi 
of  the  little  toe  and  the  contiguous  sides  of  the  great  toe  and  the  next. 
The  branches  may  be  traced  in  the  integument  as  far  as  the  end  of  the. 
last  phalanx. 

The  inner  branch  (")  communicates  with  the  internal  saphenous  nerve, 
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and  supplies  the  inner  aide  of  the  foot  and  great  Ft-;.  214. 

toe:  it  joins  also  the  anterior  tibial  nerve. 

The  outer  branch  (')  divides  inlo  three  nerves ; 
these  lie  over  the  three  ouler  interosseous  spuces, 
and  bifurcate  at  the  web  of  the  foot  for  the  con- 
tig))ous  sides  of  the  four  toes  corresponding  with 
those  spaces ;   it  joins   the   external  saphenous  . 

nerve  on  the  outer  part  of  the  foot.  /    \ 

The  anterior  tibial  nerve  (')  becomes  culane* 
ous  in  the  first  interosseous  space,  and  is  dietri' 
buted  to  that  space,  and  to  the  opposed  sides  of 
the  great  toe  and  the  next.  The  musculo-cula- 
neous  nerve  joins  it,  and  sometimes  assists  in 
supplying  the  same  toes. 

The  external  laphenout  nerve  {flg.  207,  •) 
comes  from  the  back  of  the  leg  below  the  outer 
ankle,  and  is  continued  along  the  foot  to  the  out- 
side of  the  little  toe  ;  all  the  outer  margin  of  the 
foot  receives  nerves  from  it,  and  tite  offsets  to- 
wards the  sole  are  larger  than  those  to  tlie  dor- 
sum. Occasional!}'  it  supplies  both  sides  of  the 
little  toe  and  |iurt  of  the  next. 

Internal  laphenout  ntn>e  (*).  A  part  of  this 
nerve  is  continued  along  the  vein  of  the  same 
name  to  the  middle  of  the  instep,  where  it 
ceases  mostly  in  the  integuments,  but  some 
branches  pass  through  the  deep  tiiscia  to  end  in 
the  tarsus. 

The/a«ci'a  of  the  front  of  the  leg  is  thickest 
near  the  knee  joint,  where  it  gives  origin  to 
muscles.  It  is  fixed  laterally  into  the  tibia  and 
fibula.  Intermuscular  septa  are  prolonged  from  . 
the  deep  surface  ;  and  one  of  these,  which  is  at- 
tached to  ihe  fibula,  separates  the  muscles  on  the 
front  from  those  on  the  outer  side  of  the  leg.  , 
Suj>eriorly  the  fascia  is  connected  to  the  hca<ls 
of  the  leg  bones,  but  inferiorly  it  is  continued  lo 
Ihe  dorsum  of  the  foot. 

Above  and  below  the  ankle  joint  it  is  strength- 
ened by  some  transverse  fibres,  and  gives  origin     , 
to  the  two  |)ftrts  of  the  anterior  annular  ligament ; 
and  below  the  end  of  the  fibula  it  forms  another  band,  the  external  annular 
ligament. 

Dittection.  The  fascia  is  to  be  removed  from  the  front  of  the  leg  and 
the  dorsum  of  the  foot,  but  the  thickened  band  of  the  annular  ligament 
above  and  below  the  end  of  the  tibia  is  to  be  left.  In  separating  the 
fascia  from  the  subjacent  muscles,  let  the  e<lge  of  the  scalpel  be  directed 

In  like  manner  the  fascia  may  be  taken  from  the  peronoi  muscles  on  the 
outside  of  the  fibula,  but  without  destroying  the  band  (external  annular 
ligament)  below  that  bone. 

On  the  dorsum  of  the  fbot  the  dorsal  vessels  with  their  nei^e  are  to  be 
displayed,  and  the  tendons  of  the  short  and  long  extensors  of  the  toes  ara 
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to  be  traced  to  the  ends  of  the  digits.  In  the  leg  the  anterior  tibial  nerve 
and  vessels  are  to  be  followed  from  the  dorsum  into  tlieir  intermuscular 
space,  and  are  then  to  be  cleaned  as  high  as  the  knee. 

The  anterior  annular  ligament  consists  of  two  parts,  upper  and  lower, 
which  confine  the  muscles  in  their  position  :  the  former  serving  to  bind 
the  fleshy  parts  to  the  bones  of  the  leg,  and  the  latter  to  keep  down  the 
tendons  on  the  dorsum  of  the  foot : — 

The  upper  part  (fig.  215, '),  above  the  level  of  the  ankle-joint,  is  at- 
tached laterally  to  the  bones  of  the  leg;  it  possesses  one  sheath  with 
synovial  membrane  for  the  tibialis  anticus. 

The  lower  part  is  situate  in  front  of  the  tarsal  bones.  It  is  inserted 
externally  by  a  narrow  piece  into  tlie  upper  surface  of  the  os  calcis,  in 
front  of  the  interosseous  ligament ;  and  internally,  where  it  is  thin  and 
widened,  into  the  plantar  fascia  and  the  inner  malleous.  In  this  piece  of 
the  ligament  there  are  three  sheaths  :  an  inner  one  for  the  tibialis  anticus ; 
an  outer  for  the  extensor  longus  digitorum  and  peroneus  tertius  ;  and  an 
intermediate  one  for  the  extensor  pollicis.  Separate  synovial  membranes 
line  the  sheaths. 

The  external  annular  ligament  is  placed  below  the  fibula,  and  is  at- 
tached on  the  one  side  to  the  outer  malleolus,  and  on  the  other  to  the  os 
calcis.  Its  lower  edge  is  connected  by  fibrous  tissue  to  the  sheaths  of  the 
peronei  muscles  on  the  outer  side  of  the  os  calcis.  It  contains  the  two 
lateral  peronei  muscles  in  one  compartment ;  and  this  is  lined  by  a  syno- 
vial membrane,  which  sends  two  offsets  below  into  the  sheaths  of  the 
peronei  muscles. 

The  MUSCLES  ON  THE  FRONT  OF  THE  LEG  (fig.  215)  are  three  in  num- 
ber. The  large  muscle  next  the  tibia  is  the  tibialis  anticus ;  that  next 
the  fibula,  the  extensor  longus  digitorum  ;  whilst  a  small  muscle,  appa- 
rently the  lower  part  of  the  last,  with  a  separate  tendon  to  the  fifth  meta- 
tarsal bone,  is  the  peroneus  tertius.  The  muscle  between  the  tibialis  and 
extensor  digitorum,  in  the  lower  half  of  the  leg,  is  the  extensor  pollicis. 

On  the  dorsum  of  the  foot  only  one  muscle  appears,  the  extensor  brevis 
digitorum. 

The  TIBIALIS  ANTICUS  (fig.  215,  ')  reaches  the  tarsus:  it  is  thick  and 
fleshy  in  the  upper,  but  tendinous  in  the  lower  part  of  the  leg.  It  ari$es 
from  the  outer  tuberosity  and  the  upper  half  or  more  of  the  tibia;  from 
the  contiguous  part  of  the  interosseous  ligament ;  and  from  the  fascia  of 
the  leg  and  the  intermuscular  septum  between  it  and  the  next  muscle. 
Its  tendon  begins  below  the  middle  of  the  leg,  and  passes  through  com- 
partments in  the  pieces  of  the  annular  ligament,  to  be  inserted  into  the 
internal  cuneiform  bone,  and  the  metatarsal  bone  of  the  great  toe. 

The  muscle  is  subaponeurotic.  It  lies  at  first  outside  the  tibia,  resting 
on  the  interosseous  membrane,  but  it  is  then  placed,  successively,  over  the 
end  of  the  tibia,  the  ankle-joint,  and  the  inner  tarsal  bones.  The  outer 
border  touches  the  extensor  muscles  of  the  toes,  and  conceals  the  anterior 
tibial  vessels. 

Action.  Supposing  the  foot  not  fixed,  the  tibialis  bends  the  ankle, 
moves  the  great  toe  towards  tliC  middle  line  of  the  body,  and  raises  the 
inner  border  of  the  foot. 

If  the  foot  is  fixed  it  can  lift  the  inner  border  with  the  tibialis  posticus, 
and  support  the  foot  on  the  outer  edge. 

If  the  tibia  is  slanting  backwards,  as  when  the  advanced  limb  reaches 
the  ground  in  walking,  it  can  bring  forwards  and  make  steady  that  bone. 
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The  EXTENSOR  PR0PRIU8  POLLicis  (fig.  215)  is  deeply  placed  at  its 
origin  between  the  former  muscle  and  the  extensor  longus  digitorum,  but 
its  tendon  becoms  superficial  on  the  dorsum  of  the  foot.  The  muscle 
arises  from  the  middle  three-fifths  of  the  narrow  anterior  part  on  the  inner 
surface  of  the  fibula,  and  from  the  interosseous  ligament  for  the  same  dis- 
tance. At  the  ankle  it  ends  in  a  tendon,  which  comes  to  the  surface 
through  a  sheath  in  the  lower  piece  of  the  annular  ligament,  and  continues 
over  the  inner  part  of  the  tarsus  to  be  inserted  into  the  base  of  the  last 
phalanx  of  the  great  toe. 

The  anterior  tibial  vessels  lie  on  the  inner  side  of  the  muscle  as  low  as 
the  sheath  in  the  ligament,  but  afterwards  on  the  outer  side  of  its  tendon, 
so  that  thej  are  crossed  hy  it  beneath  the  ligament. 

Action.  It  straightens  the  great  toe  bj  extending  the  phalangeal  joints, 
and  afterwards  bends  the  ankle. 

When  the  foot  is  fixed  on  the  ground  and  the  tibia  slants  backwards, 
the  muscle  can  draw  forwards  that  bone. 

The  EXTENSOR  LONG  us  DIGITORUM  (fig.  215, ')  is  fleshy  in  the  leg, 
and  tendinous  on  the  foot,  like  the  tibial  muscle.  Its  origin  is  from  the 
head  and  three- fourths  of  the  narrow  part  of  the  inner  surface  of  the  fibula; 
from  the  external  tuberosity  of  tlie  tibia,  and  about  an  inch  (above)  of  the 
interosseous  membrane ;  and  from  the  fascia  of  the  leg  and  the  intermus- 
cular septum  on  each  side.  The  tendon  enters  its  sheath  in  the  annular 
ligament  with  the  peroneus  tertius,  and  divides  into  four  pieces.  Below 
the  ligament  these  slips  are  continued  to  the  four  outer  toes,  and  are  tn- 
serted  into  the  middle  and  ungual  phalanges : — 

On  the  metatarsal  phalanx  the  tendons  of  the  long  and  short  extensor 
join  with  prolongations  from  the  interossei  and  lumbricales  to  form  an 
aponeurosis ;  but  a  tendon  from  the  short  extensor  is  not  united  to  the 
expansion  on  the  little  toe.  At  the  further  end  of  this  phalanx  the  apo- 
neurosis is  divided  into  three  parts — a  central  and  two  lateral ;  the  central 
piece  is  inserted  into  the  base  of  the  middle  phalanx,  while  the  lateral 
unite  at  the  front  of  the  middle,  and  are  fixed  into  the  ungual  phalanx. 

In  the  leg  the  muscle  is  placed  between  the  peronei  on  the  one  side, 
and  the  tibialis  anticus  and  extensor  proprius  pollicis  on  the  other.  It 
lies  on  the  fibula,  the  lower  end  of  the  tibia,  and  the  ankle-joint.  On  the 
foot  the  tendons  rest  on  the  extensor  brevis  digitorum ;  and  the  vessels 
and  nerve  are  internal  to  them. 

Action,  The  muscle  extends  the  joints  of  the  four  outer  toes  from  root 
to  tip,  as  in  the  fingers ;  and  still  acting,  bends  the  ankle-joint. 

If  the  tibia  is  inclined  back,  as  when  the  foot  reaches  the  ground  in 
walking,  it  will  be  moved  forwards  by  this  and  the  other  muscles  on  the 
front  of  the  leg. 

The  peroneus  tertivs  is  situate  below  the  extensor  longus  digitorum, 
from  which  it  is  seldom  separate.  It  arises  from  the  lower  fourth  of  the 
narrow  part  of  the  inner  surface  of  the  fibula,  from  the  lower  end  of  the 
interosseous  ligament,  and  from  the  intermuscular  septum  between  it  and 
the  peroneous  brevis  muscle.  And  it  is  inserted  into  the  tarsal  end  (up- 
per surface)  of  the  metatarsal  bone  of  the  little  toe. 

This  muscle  has  the  same  connections  in  the  leg  as  the  lower  part  of 
the  long  extensor,  and  is  contained  in  the  same  space  in  the  annular 
ligament. 

Action,     The  muscle  assists  the  tibialis  in  bending  the  ankle,  and  in 
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drawing  forwanis  the  fibula  when  the  leg  is  advanced  to  make  a  step  in 
walking. 

The  ANTERIOR  tih;al  artrry  (fig,  215,')  extends  from  the  bifurca- 
tion of  llie  popliteal  trunk  to  the  front  of  the  ankle  joint.  At  this  spot  it 
becomes  the  dorsal  artery  erf*  the  foot. 


Fig.  215. 


The  course  of  the  artery  ie  forwards  through  the  aperture  in  the  upper 
part  of  ihc!  interosseous  membrane,  along  the  front  of  that  membrane,  and 
over  the  tibia  to  liie  fool.  A  line  from  the  inner  side  of  ilie  head  of  th« 
fibtila  to  the  centre  of  the  ankle  will  mark  the  |>osiiioD  of  llie  vessel. 

For  a  Ghort  distance  (about  two  inches)  the  artery  lies  betweea  the 
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tibialis  anticus  and  the  extensor  longus  digitorum  ;  afterwards  it  is  placed 
between  the  tibial  muscle  and  the  extensor  proprius  pollicis  till  near  the 
lower  end,  where  the  last  muscle  becomes  superiicial,  and  crosses  to  the 
inner  side.  The  vessel  rests  on  the  interosseous  membrane  in  two-thirds 
of  its  extent,  being  overlapped  by  the  fleshy  bellies  of  the  contiguous 
muscles,  so  that  it  is  at  some  depth  from  the  surface ;  but  it  is  placed  in 
front  of  the  tibia  and  the  ankle  joint  in  the  lower  third,  and  is  compara- 
tively superficial  between  the  tendons  of  the  muscles. 

Venae  comites  entwine  around  the  artery,  covering  it  very  closely  with 
cross  branches  on  the  upper  part.  The  anterior  tibial  nerve  approaches 
the  tibial  vessels  about  the  middle  third  of  the  leg,  and  continues  with  them, 
crossing  once  or  twice :  at  the  lower  end  of  the  artery  the  nerve  lies  on 
the  outer  side. 

Branches,  In  the  leg  the  anterior  tibial  artery  furnishes  mostly  muS' 
cular  onsets,  but  near  the  knee  and  ankle  the  following  named  branches 
take  origin. 

a.  Cutaneous  branches  arise  at  intervals ;  and  the  largest  accompanies 
the  musculo-cutaneous  nerve,  and  supplies  the  contiguous  muscles. 

6.  A  recurrent  branch  arises  as  soon  as  the  trunk  appears  above  the 
interosseous  membrane,  and  ascends  in  the  tibialis  anticus  to  the  knee 
joint :  on  the  joint  it  anastomoses  with  the  other  articular  arteries. 

r.  Malleolar  arteries  (internal  and  external)  spring  near  the  ankle  joint, 
and  are  distributed  over  the  ends  of  the  tibia  and  fibula.  The  internal  is 
the  least  regular  in  size  and  origin ;  the  external  anastomoses  with  the 
anterior  peroneal  artery. 

d.  Some  small  articular  branches  are  supplied  from  the  lower  end  of 
the  artery  to  the  ankle  joint. 

The  DORSAL  ARTERY  of  tlic  foot  is  the  continuation  of  the  anterior  tibial, 
and  extends  from  the  front  of  the  ankle  joint  to  the  posterior  part  of  the 
first  interosseous  space :  at  this  interval  it  passes  downwards  between  the 
heads  of  the  interosseous  muscle,  to  end  in  the  sole  (p.  624). 

The  artery  is  supported  by  the  inner  row  of  the  tarsus,  viz.,  the  astra- 
galus, and  the  scaphoid  and  cuneiform  bones ;  and  it  is  covered  by  the 
integuments  and  the  deep  fascia,  and  by  the  inner  piece  of  the  extensor 
brevis  muscle.  The  tendon  of  the  extensor  [)ollicis  lies  on  the  inner  side, 
and  that  of  the  extensor  longus  digitorum  on  the  outer  side,  but  neither  is 
near  the  vessel. 

The  veins  have  the  same  position  with  respect  to  the  artery  as  in  the 
leg ;  and  the  nerve  is  external  to  it. 

Peculiarities,  On  the  dorsum  of  the  foot  the  artery  is  often  removed  further 
outwards  than  the  line  from  the  centre  of  the  ankle  to  the  posterior  part  of  the 
first  interosseous  space.  Further,  the  place  of  the  arttjry  may  be  taken  by  a  largo 
anterior  peroneal  branch. 

Branches.  Offsets  are  given  to  the  bones  and  ligaments  of  the  foot  : 
those  from  the  outer  side  of  the  vessel  are  named  tarsal  and  metatarsid 
from  their  distribution.  A  small  interosseous  branch  is  furnished  to  the 
first  metatarsal  space. 

a.  The  tarsal  branch  arises  opposite  the  scaphoid  bone,  and  runs  be- 
neath the  extensor  brevis  digitorum  to  the  outer  side  of  the  foot,  where  it 
divides  into  twigs  that  inosculate  with  the  metatarsal,  plantar,  and  ante- 
rior peroneal  arteries  :  it  supplies  offsets  to  the  extensor  muscle  beneath 
which  it  lies. 


632  DISSECTION    OF    THE    LEG. 

h.  The  metatarsal  branch  takes  an  arched  course  to  the  outer  part  of 
the  foot,  near  the  base  of  the  metatarsal  bones  and  beneath  the  extensor 
muscle,  and  anastomoses  with  the  external  plantar  and  tarsal  arteries. 

c.  From  the  arch  of  the  metatarsal  brand)  three  dorsal  interosseous 
arteries  are  furnished  to  the  three  outer  metatarsal  spaces ;  and  the  exter- 
nal of  these  sends  a  branch  to  the  outer  side  of  the  little  toe.  They  sup- 
ply the  interossei  muscles  and  divide  at  the  cleft  of  the  toes  into  two  small 
dorsal  digital  branches. 

At  the  fore  part  of  the  metatarsal  space  each  interosseous  branch  joins 
a  digital  artery  in  tlie  sole  of  the  foot  by  means  of  the  anterior  per- 
forating twig ;  and  from  the  beginning  of  each  a  small  branch,  posterior 
perforating,  descends  to  the  plantar  arch. 

d.  The  first  interosseous  branch  (art.  dorsalis  pollicis)  arises  from  the 
trunk  of  the  artery  as  this  is  about  to  leave  the  dorsum  of  the  foot ;  it  ex- 
tends forwards  in  the  space  between  the  first  two  toes,  and  is  distributed 
by  dorsal  digital  pieces  like  the  other  dorsal  interosseous  offsets. 

The  ANTERIOR  TIBIAL  VEINS  have  the  same  extent  and  connections  as 
the  vessel  they  accompany.  They  take  their  usual  position  along  the 
artery,  one  on  each  side,  and  form  loops  around  it  by  cross  branches ;  they 
end  in  the  popliteal  vein.  The  branches  they  receive  correspond  with 
those  of  the  artery ;  and  they  communicate  with  the  internal  saphenous 
vein. 

Dissection,  To  examine  the  extensor  brevis  digitorum  on  the  dorsum  of 
the  foot,  cut  through  the  tendons  of  the  extensor  longus  and  peroneus  ter- 
tius  below  the  annular  ligament,  and  throw  them  towards  the  toes.  The 
hinder  attachment  of  the  muscle  to  the  os  calcis  is  to  be  defined. 

The  EXTENSOR  BREVIS  DIGITORUM  urises  from  the  outer  surface  of  the 
OS  calcis  in  front  of  the  sheath  for  the  peroneus  brevis  muscle,  and  from 
the  lower  band  of  the  anterior  annular  ligament.  At  the  back  of  the  meta- 
tarsal bones  the  muscle  ends  in  four  tendons,  which  spring  from  as  many 
fleshy  bellies,  and  are  inserted  into  the  four  inner  toes.  The  tendon  of  the 
great  toe  has  a  distinct  attachment  to  the  base  of  the  metatarsal  phalanx ; 
but  the  rest  are  united  to  the  outer  side  of  the  long  extensor  tendons,  and 
assist  to  form  the  expansion  on  the  metatarsal  phalanx  (p.  629). 

The  muscle  lies  on  the  tarsus,  and  is  partly  concealed  by  the  tendons  of 
the  long  extensor.     Its  inner  belly  crosses  the  dorsal  artery  of  the  foot. 

Action.  Assisting  the  long  extensor,  it  straightens  the  four  inner  toes, 
separating  slightly  from  each  other. 

Dissection,  The  branches  of  artery  and  nerve  which  are  beneath  the 
extensor  brevis  will  be  laid  bare  by  dividing  that  muscle  near  its  front, 
and  turning  it  upwards. 

By  cutting  through  the  lower  band  of  the  annular  ligament  over  the 
tendon  of  the  extensor  pollicis,  and  throwing  outwards  the  external  half 
of  it, — the  different  sheaths  of  the  ligament,  the  attachment  to  the  os 
calcis,  and  the  origin  of  the  extensor  brevis  digitorum  from  it  may  be  ob- 
served. 

The  anterior  tibial  and  musculo-cutaneous  nerves  are  now  to  be  followed 
upwards  to  their  origin  from  the  external  popliteal :  and  a  small  branch  to 
the  knee-joint  from  the  same  source  is  to  be  traced  through  the  tibialis 
anticus. 

Nerves  to  the  front  of  the  leg.  Between  the  fibula  and  the  pero- 
neus longus  muscle  the  external  popliteal  nerve  divides  into  recurrent 
articular,  musculo-cutaneous,  and  anterior  tibial  branches. 
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The  recurrent  articular  branch  is  small,  and  takes  the  course  of  the 
artery  of  the  same  name  through  the  tibialis  anticus  muscle  to  the  knee 
joint. 

The  muBcvlo'Cutaneoui  nerve  is  continued  between  the  extensor  longns 
digitorum  and  the  peronei  muscles  to  the  lower  third  of  the  leg,  where  it 
pierces  the  fascia,  and  is  distributed  to  the  dorsum  of  the  foot  and  the  toes 
(p.  626).  Before  the  nerve  becomes  cutaneous  it  furnishes  branches  to 
the  two  larger  peronei  muscles. 

The  anterior  tibial  nerve  (%.  215)  (interosseous)  is  directed  beneath  the 
extensor  longus  digitorum,  and  reaches  the  tibial  artery  about  the  middle 
third  of  the  leg.  From  this  spot  it  takes  the  course  of  the  vessel  along 
the  foot  to  the  first  interosseous  space  (p.  627).  In  the  leg  it  crosses  the 
anterior  tibial  vessels  once  or  more,  but  on  the  foot  it  is  generally  external 
to  the  dorsal  artery. 

Branches,  In  the  leg  the  nerve  supplies  the  anterior  tibial  muscle,  the 
extensors  of  the  toes,  and  the  peroneus  tertius.  On  the  dorsum  of  the  foot 
it  furnishes  a  considerable  branch  to  the  short  extensor ;  this  is  enlarged, 
and  gives  offsets  to  the  articulations  of  the  foot. 

Muscles  on  the  outer  part  of  the  leg  (fig.  209).  Two  muscles 
occupy  this  situation,  and  are  named  peronei  from  their  attachment  to  the 
fibula ;  they  are  distinguished  by  the  terms  longus  and  brevis.  Intermus* 
cular  processes  of  fascia,  which  are  attached  to  the  fibula,  isolate  these 
muscles  from  others. 

The  peroneus  longus  {^g,  209,  ®),  the  more  superficial  of  the  two 
muscles,  passes  into  the  sole  of  the  foot  round  the  outer  border.  It  arises 
from  the  head,  and  the  anterior  surface  of  the  shaft  of  the  fibula  for  two- 
thirds  of  the  length,  gradually  tapering  downwards  ;  from  the  external 
border  nearly  to  the  malleolus ;  and  from  the  fascia  and  the  intermuscular 
septa.  Inferiorly  it  ends  in  a  tendon  which  is  continued  through  the  ex- 
ternal annular  ligament,  with  the  peroneus  brevis,  lying  in  the  groove  at 
the  back  of  the  external  malleolus  ;  and  it  passes  finally  in  a  separate 
sheath,  below  the  peroneus  brevis  along  the  side  of  the  calcis  and  through 
the  groove  in  the  outer  border  of  the  cuboid  bone,  to  the  sole  of  the  foot. 
Its  [)osition  in  the  foot,  and  its  insertion  are  described  before  (p.  625). 

In  the  leg  the  muscle  is  immediately  beneath  the  fascia,  and  lies  on  the 
peroneus  brevis.  Beneath  the  annular  ligament  it  is  placed  over  the 
middle  piece  of  the  external  lateral  ligament  of  the  ankle  with  the  peroneus 
brevis,  and  is  surrounded  by  a  single  synovial  membrane  common  to  both. 
The  extensor  longus  digitorum  and  the  soleus  are  fixed  to  the  fibula  late- 
rally with  respect  to  it,  one  being  on  each  side. 

Action.  With  the  foot  free  the  muscle  extends  the  ankle  :  then  it  can 
depress  the  inner,  and  raise  the  outer  border  of  the  foot  in  the  movement 
of  eversion. 

When  the  foot  rests  on  the  ground  it  assists  to  lift  the  os  calcis,  and  the 
weight  of  the  body  as  in  standing  on  the  toes,  or  in  walking.  And  in 
rising  from  a  stooping  posture  it  draws  back  the  fibula. 

The  peroneus  brevis  (fig.  209, ")  reaches  the  outer  side  of  the  foot, 
and  is  smaller  than  the  preceding  muscle,  and  inferior  in  position  to  it. 
It  arises  from  the  anterior  surface  of  the  shaft  of  the  fibula  for  about  the 
lower  two-thirds,  extending  upwards  by  a  pointed  piece  internal  to  the 
other  peroneus ;  and  from  the  intermuscular  septum  in  front.  Its  tendon 
passes  with  that  of  the  peroneus  longus  through  the  external  annular  liga- 
ment, and  is  placed  next  the  fibula  as  it  turns  below  this  bone.    Escaped 
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from  the  ligament,  the  tendon  enters  a  distinct  fibrous  sheath,  which  con- 
ducts  it  along  the  tarsus  to  its  insertion  into  the  projection  at  the  base  of 
the  metatarsal  bone  of  the  little  toe. 

In  the  leg  the  muscle  reaches  in  front  of  the  peroneus  longus.  On  the 
outer  side  of  the  os  calcis  it  is  contained  in  a  sheath  above  the  tendon  of 
the  former  muscle  ;  and  each  sheath  is  lined  by  a  prolongation  from  the 
common  synovial  membrane  behind  the  outer  ankle. 

Action.  If  the  foot  is  unsupported  this  peroneus  extends  the  ankle, 
and  moves  the  foot  upwards  and  outwards  in  eversion. 

Like  the  long  muscle,  it  is  able  if  the  foot  is  supported  to  raise  the  heel, 
and  to  bring  back  the  fibula  as  the  body  rises  from  stooping. 


Section  VII. 

LIGAMENTS  OF  THE  KNEE,  ANKLE,  AND  FOOT. 

Directions,  In  examining  the  remaining  articulations  of  the  limb,  the 
student  may  take  first  the  knee-joint,  unless  this  has  become  dry ;  in  that 
case  the  ligaments  of  the  leg,  ankle-joint,  and  foot  may  be  dissected  whilst 
the  knee  is  being  moistened. 

Dissection,  For  the  preparation  of  the  ligaments  of  each  articulation, 
it  is  sufficient  to  detach  the  muscles  and  tendons  from  around  it,  and  to 
remove  the  areolar  tissue  or  fibrous  structure  which  may  obscure  or  con- 
ceal the  ligamentous  bands.  In  the  knee  a  kind  of  aponeurotic  capsule  is 
to  be  defined  on  the  front  of  the  joint. 

Some  tendons,  namely,  those  of  the  biceps,  popliteus,  adductor  magnus, 
and  semimembranosus,  are  to  be  followed  to  their  insertion,  and  a  part  of 
each  is  to  be  left. 

Articulations  of  the  knee.  The  knee  is  the  largest  hinge  joint 
in  the  body,  and  is  formed  by  the  contiguous  ends  of  the  tibia  and  femur, 
with  the  patella.  The  articular  surfaces  of  the  bones  are  covered  with 
cartilage,  and  are  maintained  in  apposition  by  strong  and  numerous  liga- 
ments. 

The  capsule  (fig.  216)  is  an  aponeurotic  covering  on  the  front  of  the 
joint,  which  closes  the  wide  intervals  between  the  anterior  and  the  lateral 
ligaments ;  and  is  derived  from  the  fascia  lata  united  with  fibrous  offsets 
of  the  extensor  and  flexor  muscles.  It  covers  the  anterior  and  the  exter- 
nal lateral  ligament,  being  inserted  below  into  the  heads  of  the  tibia  and 
fibula ;  and  it  blends  on  the  inner  side  with  the  internal  lateral  ligament. 
It  is  not  closely  applied  to  the  synovial  membrane,  but  it  is  united  below 
with  the  interarticular  fi bro-cartilages. 

Dissection,  Four  external  ligaments,  anterior  and  posterior,  internal 
and  external,  are  situate  at  opposite  points  of  the  articulation.  The  poste- 
rior and  the  internal  lateral  ligament  will  appear  on  the  removal  of  the 
areolar  tissue  from  their  surfaces ;  but  the  anterior  and  the  external  lateral 
are  covered  by  the  aponeurosis  on  the  fore  part  of  the  joint,  and  will  not 
be  laid  bare  till  this  has  been  cut  through.  If  there  is  a  second  external 
lateral  band  present,  it  is  not  concealed  by  the  aponeurosis. 

The  external  lateral  ligament  (fig.  216,  *)  is  round  and  cord-like.  It  is 
attached  to  the  outer  condyle  of  the  femur  below  the  tendon  of  the  gas- 
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trocnemiiis,  and  descends  vertically  between  two  pieces  of  the  tendon  of 
the  biceps  to  a  depression  on  the  upper  and  outer  part  of  the  liead  of  the 
fibula.  Beneuth  the  ligament  are  the  tendon  of  the  popliteus,  and  the 
external  lower  articular  veseels  and  nerve. 


Fig.  2ie. 


Fig.  217. 


A  second  fasciculus  is  sometimes  present  behind  the  other,  but  it  is  not 
attached  to  the  femur:  it  is  connected  above  with  the  gaatrocnemiua,  and 
below  with  the  posterior  prominence  of  the  head  of  the  tibula. 

Tlie  tmdon  of  the  bicepg  is  inserted  by  two  pieces  into  the  points  on 
the  head  of  the  tibula  ;  and  from  the  anterior  of  these  there  is  a  prolonga- 
tion to  the  head  of  the  tibia.  The  external  lateral  ligament  passes  be- 
tween the  pieces  into  which  the  tendon  is  split. 

Tlic  tendon  of  the  po^/i'teuf  may  be  followed  by  dividing  the  posterior 
ligament.  It  arises  from  the  fore  part  of  the  oblong  depression  on  the 
outer  surface  of  llie  external  condyle  of  the  femur.  In  ila  course  to  the 
outside  of  the  joint,  it  cros^s  the  external  semilunar  fibro-cartllage  and 
the  upper  tibio-peroneal  articulation.  When  the  Joint  is  bent,  the  tendon 
lies  in  the  hollow  on  the  condyle;  but  slips  out  of  that  groove  when  the 
limb  is  extended. 

The  tendon  of  the  addurlor  magnut  is  inserted  into  a  tubercle  on  the 
internal  condyle  of  the  femur,  above  tlie  attachment  of  the  internal  lateral 
ligament. 

The  internal  lateral  ligament  (fig.  217, ')  is  attached  to  the  condyle  of 
the  femur,  where  it  blends  with  the  capsule  ;  but  becoming  thicker  below, 
and  separate  from  the  rest  of  the  capsule,  it  is  fixed  for  about  an  inch  into 
the  inner  surface  of  the  tibia,  below  the  level  of  the  lignmentum  palellfe. 

The  tendons  of  the  sartorius.  gracilis,  and  semitendinosuB  muscles  lie 
over  the  ligament ;  and  the  tendon  of  the  semimembranosus,  and  the 
internal  lower  articular  vessels  and  nerve  are  l)eneath  it.  To  the  posterior 
edge  some  fibres  of  the  tendon  of  the  semimembranosus  are  added. 
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Ttie   tendon  tX  the   temimfinhraaoiiti   mu»cle   is   inserlfil   bunfjitti 
intcnml  lateral  liganiKnt  inio  iiti  itnpn^sHon  at  the  Ijuck  oC  rlie  inner  rtiberw 
osily  of  Ihe  head  of  the  tibia:  between  it  and  llie  bone 
bufiia.     Tlie  tendon  sends  some  fibres  to  tlie  internal  lateral  ligament,  u 
prolongation  to  join  tliR  fascia  on  (he  poplileus  muscle,  and  another 
posterior  ligament  of  [he  knee  joint. 

The  posterior  ligament  (ligament  of  Winslow),  wide  and  membi 
eovera  the  back  of  the  joint  between  the  two  Inreral,  and  iB  joitn 
fibr(-H  from  the  tendon  of  the  eemiinembranoiitis,  whieh  are  direcled 
the  joint  to  (he  outer  sidt.  It  is  fixed  below  to  the  hind  of  the  tibia 
behind  the  articular  surface,  and  above  lo  the  femur,  but  by  Btronge»i 
fibres  o]ipoaile  the  inlercondyloid  notch.  Numerous  a^ierlures  exist  In  it 
for  the  iimsageofllie  vesttelsand  nerves  to  the  interior  of  the  articulation  : 
and  the  tendon  of  the  poplileus  pierces  it. 

The  anterior  ligament  (ligamentum  patella')  (fig.  217,'),  part  of  thc- 
tendon  of  insertion  of  the  extensor  muscle  of  the  kuee  (p.  571),  is  twd 
inches  long.  Superiorly  it  is  attached  lo  the  lower  part  of  the  pntelU, 
and  to  the  depression  on  the  innur  surface  of  tliH  ajtex  ;  and  inferiortj'  il 
is  inserted  into  the  tubercle  of  the  head  of  the  tibia,  and  into  an  inch  nf 
the  bone  below  it.  An  expansion  of  the  triceps  extensor  coverg  it ;  anil 
a  bursa  intervenes  between  it  and  the  lop  of  the  tubercle  of  the  tibia. 

XHisection  (fig.  218).  To  see  the  reflections  of  the  synovial  mvmbnuw 
raise  the  knee  on  blocks,  and  0{>en  the  joint  by  an  incision  on  each  aids, 

Fig.  218. 
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above  tlie  patella.  When  the  anterior  part  of  the  capsule  with  tlia  patella 
is  thrown  down,  a  fold  (mucous  ligament}  will  be  seen  extending  from  the 
inlercondyloid  fossa  of  the  femur  lo  a  mass  of  fat  below  (he  patella.  On 
each  side  of  the  knee-pan  is  a  similar  fold  (alar  ligament)  over  some  fni. 
The  limb  may  be  laid  fiat  on  Ihe  table,  and  some  of  tlie  posterior  ligM 
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roent  may  be  removed,  to  show  the  pouches  of  the  synovial  membrane 
which  project  behind  over  the  condyles  of  the  femur ;  but  the  limb  is  to 
be  replaced  in  the  former  position  before  the  parts  are  learnt. 

The  synovial  membrane  (fig.  218)  lines  the  interior  of  the  capsule,  and 
is  continued  to  the  articular  ends  of  the  hones.  It  invests  the  interarticular 
cartilages  after  the  manner  of  serous  membranes,  and  sends  a  pouch  be- 
tween the  tendon  of  the  popliteus  and  the  external  fibro-cartilage  and  the 
head  of  the  tibia ;  it  is  also  reflected  over  the  strong  crucial  ligaments  at 
the  back  of  the  joint. 

There  are  three  named  folds  of  the  synovial  membrane.  One  in  the 
centre  of  the  joint  is  the  mucous  ligament  (a),  which  contains  small  ves- 
sels and  some  fat,  and  extends  from  the  interval  between  the  condyles  to 
the  fat  below  the  patella.  Below  and  on  each  side  of  the  patella  is  another 
fold — alar  ligament  (6  and  c),  which  is  continuous  with  the  former  below 
the  patella,  and  is  placed  over  a  mass  of  fat :  the  inner  (b)  is  prolonged 
farther  than  the  outer  by  a  semilunar  piece  of  the  serous  membrane. 

At  the  back  and  front  of  the  articulation  pouches  are  prolonged  beneath 
the  tendons  of  muscles.  Behind  there  are  two,  one  on  each  side,  between 
the  condyle  of  the  femur  and  the  tendinous  head  of  the  gastrocnemius. 
On  the  front,  the  sac  projects  under  the  extensor  muscle  one  inch  above 
the  articular  surface ;  and  if  it  communicates  with  the  bursa  in  that  situa- 
tion, it  will  reach  two  inches  above  the  joint  surface  of  the  femur.  When 
the  joint  is  bent  there  is  a  greater  length  of  the  serous  sac  above  the  patella. 

I\it  around  the  joint.  Two  large  masses  are  placed  above  and  below 
the  patella,  and  some  fat  is  located  around  the  crucial  ligaments. 

The  infra- patellar  mass,  the  largest  of  all,  fills  the  interval  between  the 
patella  with  its  ligament  and  the  head  of  the  tibia,  and  gives  origin  to  the 
ridges  of  the  synovial  membrane.  From  it  a  piece  is  continued  around 
the  patella  :  but  it  is  larger  at  the  inner  margin  of  the  bone,  than  on  the 
outer,  and  overhangs  the  inner  perpendicular  facet.  During  extension  of 
the  joint  the  infra-patellar  pad  is  applied  to,  and  lubricates  the  articular 
surfaces  of  the  femur. 

The  supra-patellar  pad  is  inter[)osed  between  the  triceps  extensor  and 
the  femur  around  the  top  of  the  synovial  sac,  and  is  greater  on  the  outer 
than  on  the  inner  side. 

Dissection  (fig.  219).  The  ligamentous  structures  within  the  capsule 
will  be  brought  into  view,  whilst  the  limb  is  still  in  the  same  position,  by 
throwing  down  the  patella  and  its  ligament,  and  clearing  away  the  fat 
behind  it.  In  this  step  the  student  must  be  careful  of  a  small  transverse 
band  which  connects  anteriorly  the  interarticular  cartilages. 

The  remains  of  the  capsule  and  other  ligaments,  and  the  synovial  mem- 
brane are  next  to  be  cleared  away  from  the  front  and  back  of  the  crucial 
ligaments,  and  from  the  interarticular  cartilages.  Whilst  cleaning  the 
posterior  crucial  the  limb  is  to  be  placed  flat  on  the  table  w^ith  the  patella 
down ;  and  the  student  is  to  be  careful  of  a  band  before  it  from  the  exter- 
nal fibro-cartilage,  or  of  two  bands,  one  before  and  the  other  behind  it. 

Ligaments  within  the  capsule.  The  ligamentous  structures  within  the 
capsule  consist  of  the  central  crucial  ligaments,  and  of  two  plates  of  fibro- 
cartilage  on  the  head  of  the  tibia. 

The  crucial  ligaments  (fig.  219)  are  two  strong  fibrous  cords  between 
the  ends  of  the  tibia  and  femur,  which  maintain  in  contact  the  bones. 
They  cross  one  another  somewhat  like  the  legs  of  the  letter  X,  and  have 
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Tlie  anterior  ligament  (f)  Ih  moat  oliliqiie  in  its  direction,  and  is  smaller 
llian  the  posterior.  Inferiorly  il  is  attucheil  in  front  of  the  spine  of  the 
tibia,  close  to  the  inner  articular  Ruri'ace,  reaching  back  to  the  inner  point 
of  the  epine:  Buperiorly  it  is  inserted  by  ilA  posterior  shorter  Hbn-a  iuiu 
the  back  of  the  outer  t'ondyle  of  the  femur,  and  by  the  anterior  or  longer 
iuto  the  hinder  part  of  the  intercunityloid  fossa. 

Tht.  posterior  ligament  (c]  is  almost  vertical  between  the  bonee  at  llic 
buck  of  the  joint.     By  the  lower  end  it  in  Hxed  lo  the  hindemiost  impris- 
sion  of  the  hollow  behin<l   the  spine  of  ihn 
j,l„  219  lihia,   near  the  margin  of  the  bone;  and 

above  its  posterior  shorter  fibre*   are  in. 
seried  into  the  inner  condyle  along  the  side 
of  iliG   oblii]Ue  curve,  whilst  tlie  anterior 
and  longer  reach  the  fore  part  of  the  ini«^^ 
condyloid  fossa. 

Tlie  me  of  these  lignmenls  in  the  n 
raents  of  the  joint,  al'ler  the  external  H 
menls  huve  been  out  through  naiy  tiulK 
am  died.  * 

As  long  as  both  ligament*  are  whots 
bones  cannot  be  sejiarated  frn 

Rotation  in  of  the  tibia  is  stopped  1 
the  Anterior  crucial.  Roiiition  out  is  not 
cheeked  by  either  ligament :  for  the  linnil* 
uncross  in  the  execution  of  the  movement, 
and  will  permit  the  tibia  to  be  put  hin<l 
foremost. 

Supposing  the  tibia  lo  move,  as  in 
straightening  ihe  limb,  ilic  anterior  pn> 
vents  that  bone  being  carried  too  far  for- 
wards by  the  extensor  tendon,  or  by  force  ; 
and  the  ligHUient  is  brought  into  action  at 
tlie  e.iid  of  extension,  because  the  tibia  in 
being  put  in  front  of  the  femur.  Its  use  is 
shoH'n  by  cutting  it  across,  and  leaving  the 
posterior  entire,  asthen  the  tibial  nrticuUt> 
ing  surfaces  can  be  placed  in  front  of  llie 
femoral  in  the  h&lf  bent  state  of  the  joint. 
The  posterior  crucial  arrests  the  loo 
great  movements  backwanls  of  the  tibia  l>r 
the  flexors  or  by  force ;  and  it  is  strf-lched 
in  extreme  flexion,  in  which  the  tibia  is  being  drawn  back  from  the  femur. 
This  use  will  lie  exemplified  by  cutting  across  the  posterior  (in  another 
joint  or  in  auotlier  dissection)  and  leaving  entire  the  anterior  :  when  this 
has  been  done  the  articuhir  surfaces  of  the  tibia  can  be  carried  Dearly 
altogether  behind  the  condyles  of  the  femur. 

'JTie  interarticiilar  or  »emi lunar  fibro-cartitage»  (fig.  220)  cover  partly 
on  each  side  the  articular  surface  of  the  tibia. 

They  are  thick  at  Ihe  outer  margin,  where  they  are  united  by  fibres  lo 
the  ca[)Hulc.  and  nrc  thin  at  tlie  inner  edge;  tliey  are  hollowed  on  itie 
itpper  surface,  so  as  to  assist  in  giving  depth  to  the  fosste  for  the  receptioa 
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or  the  condjles  of  the  femur,  but  are  flultened  belov,  loserted  into  the 
tibia  Qt  their  extremities,  lliey  are  coarsely  Hbroue  at  tiieir  attachment  to 
the  bone,  like  the  crucial  ligaments ;  and  thi-y  became  cartilaginous  only 
wher«  they  lie  between  the  articular  surfaces.  The  synovial  membrane  is 
reflected  over  lli.>m. 

The  internal  oartilnge  (a)  is  ovoid  in  form,  anil  is  u  segment  of  a  larger 
circle  than  the  external.  In  front  it  is  attuched  by  u  pointed  part  to  the 
anterior  margin  of  the  he«d  of  the  tibia, 
in  front  of  the  anteiHor  crucial  liga- 
ment. At  the  back,  where  it  ie  much 
wider,  it  is  fixed  to  the  inner  lip  of  the 
hollow  behind  the  spine  of  the  tibia, 
between  the  attachment  of  the  other 
cartilage  and  the  posterior  crucial  lign- 

The  fxtental  cartilage  (6)  is  nearly 
circular  in  form,  and  is  connected  to 
the  bone  within  the  points  of  attach- 
ment of  its  fellow.  Its  anterior  part  is 
fixed  in  front  of  the  spine  of  the  tibia, 
close  to  the  outer  articular  surface,  and 
opposite  the  anterior  crucial  ligament, 
which  it  touches;  and  its  posterior 
extremity  is  inserted  behind  and  be* 
tween  the  two  osseous  points  of  the 
spine.  This  flbro-cartilage  is  less 
clwely  united  to  the  capsule  than  the 
internal,  for  the  fore  part  is  in  the  cen- 
tre of  the  joint,  and  the  tendon  of  the 
popliteus  muscle  separates  it  behind 
from  that  membrane. 

The  outer  tibro -cartilage  is  provided  t 
the  fore  purt,  the  other  behind. 

Tlie  anterior  or  trantvertt  ligament  (c)  is  a  naiTow  band  of  fibres  be- 
tween the  semilunar  cartilages  at  the  front  of  the  joint.  Sometimes  it  ia 
scarcely  jierceptible. 

The  potferior  or  ascending  band  (d),  tliicker  and  stronger  than  the 
other,  springs  from  the  back  of  the  outer  ti))ro- cartilage,  and  is  inserted 
into  the  femur  as  a  single  band  (fig.  219,  d)  in  front  of  the  jmsterior 
crucial,  or  as  two  bonds — one  being  before,  and  the  other  behind  that 
ligament. 

Uie.  The  fibro-cariilages  deepen  the  sockets  of  the  tibia  for  the  recep- 
tion of  the  condyles  of  the  femur,  and  fill  the  interval  l>etween  the  articu- 
lar surfaces  of  the  bones  at  the  circumference  of  the  joint ;  they  moderate 
the  injurious  effect  of  pressure  of  the  one  bone  on  the  other;  and  cause 
the  foree  of  shocks  to  be  diminished  in  transmission. 

In  flexion  and  extension  they  move  forwards  and  backwards  with  the 
tibia.  During  flexion  they  recede  somewhat  from  the  fore  part  of  the 
joint,  and  surround  the  condyles  of  the  femur;  hut  in  extension  they  are 
flattened  out  on  the  surface  of  the  tibia.  Of  llii:  two  curtilages  the  ex- 
ternal moves  the  most  in  consequence  of  its  ends  being  less  attached  to 
the  cajisuie. 
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In  rotation  the  fibro-cartilages  follow  the  tibial  movements,  but  the  ex- 
ternal is  most  displaced  by  the  projecting  outer  condyle  of  the  femur. 

The  accessory  bands  in  front  and  behind  serve  to  retain  in  place  the 
least  fixed  external  iibro-cartilage ;  thus  the  anterior  ligament  keeps  for- 
wards the  fore  part  of  that  cartilage  in  flexion,  and  the  posterior  secures 
the  back  of  the  same  from  displacement  in  rotation. 

Articular  surfaces  of  the  hones.  The  end  of  the  femur  is  marked  by  a 
patellar  and  two  tibial  surfaces. 

The  patellar  is  placed  in  the  middle  line  above  the  others ;  it  is  hol- 
lowed along  the  centre,  with  a  slanting  surface  on  each  side,  the  outer 
being  the  larger  of  the  two. 

The  surfaces  for  contact  with  the  tibia,  two  in  number,  occupy  the 
ends  of  the  condyles,  and  are  separated  from  the  patellar  impression  by  ao 
oblique  groove  on  each  side.  On  the  centre  of  each  is  a  somewhat  flat- 
tened part,  which  is  in  contact  with  the  tibia  in  standing ;  and  at  the 
posterior  third  is  a  more  convex  portion,  which  touches  the  tibia  in  rota- 
tion. 

The  inner  condyle  of  the  femur  is  curved  at  its  anterior  third,  the  con- 
cavity being  directed  out:  this  has  been  named  the  ** oblique  curvature." 
Close  to  the  curved  part  is  a  semilunar  facet,  which  touches  the  perpen- 
dicular surface  of  the  patella  in  extreme  flexion. 

On  the  head  of  the  tibia  are  two  slight  articular  hollows,  the  inner  being 
the  deeper  and  larger,  which  rise  towards  the  middle  of  the  bone,  on  the 
points  of  the  tibial  spine. 

The  joint-surface  of  the  patella  is  marked  by  the  following  impressions. 
Close  to  the  inner  edge  is  a  narrow  perpendicular  facet,  and  along  the 
lower  border  is  a  similar  transverse  mark.  Occupying  the  rest  of  the 
bone  is  a  squarish  suH'ace,  which  is  subdivided  by  a  vertical  and  a  trans- 
verse line  into  two  pairs  of  marks — upper  and  lower.  (Goodsir,  Edinb. 
Med.  Jour.,  1855.) 

Movements  of  the  joint.  The  chief  movements  of  the  knee  are  two  in 
number,  bending  and  straightening,  like  the  elbow ;  but  there  is,  in  addi- 
tion, rotation  of  the  tibia  when  the  joint  is  bent. 

Flexion  and  extension.  Each  of  these  movements  may  be  divided  into 
stages  for  the  purpose  of  particularizing  changes  in  its  direction. 

Inflexion  the  tibia  with  its  fibro-cartilages  moves  backwards  round  the 
end  of  the  femur ;  and  its  extent  is  limited  by  the  extensor  muscle,  and 
by  the  meeting  of  the  calf  of  the  leg  with  the  thigh. 

For  the  anterior  third  of  the  movement  the  tibia  is  directed  down  and 
in  along  the  oblique  curve  of  the  inner  condyle,  giving  rise  to  rotation 
inwards  of  that  bone ;  but  for  the  posterior  two-thirds,  the  tibia  passes 
straight  back  over  the  condyles. 

All  the  external  ligaments  are  relaxed,  except  the  anterior ;  and  both 
crucials  are  put  on  the  stretch  towards  the  end  of  flexion. 

In  extension  the  tibia  is  carried  forwards  until  it  comes  into  a  straight 
line  with  the  femur,  when  the  uniting  ligaments  prevent  its  farther 
progress. 

In  the  hinder  two-thirds  of  the  movement  the  tibia  has  a  straight 
course  over  the  condyles  of  the  femur ;  but  in  the  anterior  third  the  leg- 
bone  is  directed  up  and  out  over  the  oblique  curve  of  the  inner  condyle, 
and  is  rotated  out. 

All  the  external  ligaments  except  the  anterior  are  tightened,  and  the 
crucial  cords  help  to  limit  extreme  extension. 
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Rotation,  A  half  bent  state  of  the  knee  is  necessary  for  this  movement, 
for  the  purpose  of  relaxing  the  anterior  crucial  and  the  external  ligaments ; 
and  the  foot  must  be  free.  Then,  the  tibia  with  its  Hbro-cartilages  rotates 
around  a  vertical  axis,  the  great  toe  being  turned  in  and  out. 

During  rotation  in  the  inner  articular  surface  of  the  tibia  touches  the 
condyle  of  the  femur  and  moves  backwards;  and  the  outer  articular  sur- 
face, separated  by  a  slight  interval  from  the  thigh  bone,  passes  forwards. 

Both  lateral  ligaments  are  loose ;  but  the  anterior  crucial  is  gradually 
tightened,  and  stops  finally  the  motion. 

In  rotation  out  the  opposite  movement  of  the  tibia  takes  place — the  in- 
ner articular  surface  being  directed  forwards,  and  the  outer  backwards. 

The  internal  lateral  ligament  controls  the  movement  by  its  fibres  being 
made  tense.     The  crucials  have  not  any  influence  on  the  motion  (p.  637). 

Movement  of  the  patella.  When  the  knee  passes  from  flexion  to  exten- 
sion the  patella  crosses  it  obliquely  from  the  outer  to  the  inner  side,  touch- 
ing in  succession  different  parts  of  the  femoral  articular  surfaces. 

In  complete  flexion  the  knee-pan  lies  on  the  outer  side  of  the  joint 
below  the  femur,  where  it  is  scarcely  perceptible,  and  is  fixed  in  its  situa- 
tion. It  touches  the  semilunar  surface  on  tlie  inner  condyle  by  its  per- 
pendicular facet,  and  the  under  part  of  the  outer  condyle  by  the  upper  and 
out^r  mark  on  its  square  surface. 

When  the  joint  is  passing  from  flexion  to  extension,  the  upper  pair  of 
impressions  on  the  square  surface  of  the  patella,  and  the  lower  pair  rests 
successively  on  the  pulley-surface  of  the  femur. 

In  complete  extension,  the  patella  is  situate  at  the  upper  and  inner 
part  of  the  knee-joint,  where  it  is  very  prominent,  with  its  apex  and  the 
ligament  of  the  patella  directed  down  and  out  to  the  tibia.  For  the 
most  [)art  the  knee-pan  articular  surface  is  raised  above  the  trochlea 
of  the  femur,  which  it  touches  only  at  the  up[)er  edge  by  its  lower  trans- 
verse facet. 

Peroneo-tibial  articulations.  The  tibia  and  fibula  are  united  by 
ligamentous  bands  at  the  extremities,  where  they  touch ;  and  by  an  inter- 
a««seous  ligament  between  the  shafts  of  the  bones. 

Dissection,  The  muscles  are  to  be  taken  away  from  the  front  and  back 
of  the  interosseous  ligament ;  and  the  loose  tissue  is  to  be  removed  from  a 
small  band  in  front  of,  and  behind  the  upper  and  lower  ends  of  the  tibia 
and  fibula. 

The  urpER  articulation  has  very  small  movement,  and  the  structures 
between  the  ends  of  the  bones  are  two  small  bands,  anterior  and  posterior. 

The  anterior  ligament  extends  over  the  joint  from  the  outer  tuberosity 
of  the  tibia  to  the  head  of  the  fibula.  The  posterior  ligament,  thinner 
than  the  anterior,  is  attached  to  the  bones  behind  the  joint :  it  is  covered 
by  the  tendon  of  the  popliteus  muscle  and  a  prolongation  of  the  synovial 
membrane  of  the  knee-joint. 

The  articular  surfaces  are  covered  with  cartilage  :  and  a  syjiovial  mem- 
brane lining  the  articulation  projects  backwards  so  as  to  touch  that  of  the 
knee-joint. 

The  LOWER  articulation  possesses  an  anterior  and  a  posterior  band, 
together  with  an  inferior  ligament  between  the  ends  of  the  bones. 

The  anterior  ligament  reaches  obliquely  from  the  lower  end  of  the  tibia 
to  the  fibula ;  and  the  posterior  has  attachments  behind  the  articulation 
similar  to  those  of  the  band  in  front. 

The  inferior  ligament  closes  the  space  between  the  contiguous  ends  of 
41 
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transverse  _  _ 

from  the  posU-rior  liguinunl.  It  is  fixed  on  one  side  lo  llif  eixl  uf  the 
fibulu  aliovc  the  pit:  and  on  tlje  oilier  it  is  ttiBi-rted  into  tlit-  (■uaiiguuus 
part  of  the  tibia,  and  into  thie  posterior  edge  oi'  tho  artiuulur  Rurfove  au  us 
to  aBBisl  in  deepening  tbe  holloH-  into  which  the  aatragnhia  is  received. 

The  intero$$eout  ligament  fills  the  interval  between  the  bones  oi  thn 
leg,  and  serves  as  an  aponeurotic  partition  between  the  muscles  on  thn 
front  and  back  of  the  leg.  Its  fibres  are  directed  downwanJs  for  the  in«t 
part  from  the  tibia  to  the  inner  surface  of  the  fibula :  but  some  few  crosi 
in  the  opposite  direction. 

lutemully  it  is  fixed  to  the  outer  edge  of  the  tibia  :  and  estemally,  \a 
the  oblique  line  on  the  inner  surface  of  the  fibidu  along  the  ii|>jK-r  three- 
fourths,  but  to  the  poaierior  border  along  the  lower  fourth  of  that  bone. 

Both  puporiorly  and  inferiorly  is  an  aperture  whieh  tninamils  Ycwela. 
The  u[i])er  opening,  about  an  ineli  in  length,  lies  along  the  neck  of  the 
fibula,  and  gives  passage  to  tlie  anterior  tibial  vessels.  The  lower  i^ier- 
trire  is  close  to  the  fibula,  about  an  inch  above  the  lower  end.  and  in  ooly 
large  enough  for  the  Kmall  anterior  peroneal  vessels. 

Sotne  strong  irregular  bundles  of  fibres,  the  inferior  inlcroiiroui  Uga- 
mrnit,  estend  between  the  bonex  below  the  aperture  for  the  nntcrio 
neal  artery.     It  may  be  seen  after  the  examination  of  the  ankle  jt 
sawing  longitudinally  the  lower  ends  of  the  leg  bones. 

Morement.  Very  little  movement  is  allowed  in  the  libio-peroneal 
lations,  as  the  chief  use  of  the  fibula  is  to  give  security  to  the  ankle  j«i 
and  attachment  to  muscles  of  the  leg. 

In  the  upper  joint  there  is  a  slight  gliding  from  before  buck.  In  the 
lower  Rrtictilation  the  ligaments  permit  some  yielding  of  the  fibula  lo  the 
pressure  of  the  astntgalus,  as  when  the  weight  of  the  body  ia  thrown  on 
the  inner  side  of  the  toot ;  bul  if  the  force  is  violent  the  lower  fourth  of 
I  bone  will  be  fractured  sooner 


joBl^^n 


Fig.  221. 


than  the  liganietil: 

Articclatios  or  the  ankle 
{^•r.  221).  Like  the  kne«,  the 
ankle  is  a  ginglymoid  or  binge  joint. 
In  this  joint  ihe  Mp|>er surface  of  the 
astragalus  ia  received  into  an  arch 
formed  by  the  lower  ends  of  the 
tibia  and  fibula ;  and  the  four  liga> 
ments  belonging  to  this  kind  of 
articulation  connect  together  the 
bones. 

Disseetimi.  To  make  the  dissec- 
tion rcijuired  for  the  ligaments  of' 
the  ankle  joint,  the  muscles,  and  tli 
lihroiia  tissue  and  vessels  must  he 
removed  from  the  front  and  bacl 
the  articulation. 

For  the  purpose  of  defining 
lateral  ligaments,  the  limb  in  it 
placed  first  on  one  side  and  then 
the  other.     The  internal  ligament 
ia  wide  and  strong,  and  lies  Iwneatli 
the  tendon  of  the  tibialis 


en  (^^^ 
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The  external  is  divided  into  three  separate  pieces ;  and  to  find  these  the 
peronei  muscles,  and  the  remains  of  the  annular  ligament  helow  the  outer 
malleolus,  should  be  taken  awaj. 

The  anterior  or  tibio-tar:«al  ligament  is  a  thin  fibrous  membrane,  which 
is  attached  to  the  tibia  close  to  the  articular  surface  ;  and  to  the  up{)er  part 
of  the  astragalus  near  the  articulation  with  the  scaphoid  bone.  In  the 
ligament  are  some  rounded  intervals  and  apertures  for  vessels.  On  the 
sides  it  joins  the  lateral  ligaments. 

The  po$terior  ligament  is  thinner  internally  than  externally ;  and  it  is 
inserted  into  the  tibia  and  the  astragalus,  close  to  the  articular  surfaces  of 
the  bones.  Towards  the  outer  (lart  it  consists  of  transverse  fibres,  which 
are  fixed  into  the  hollow  on  the  inner  surface  of  the  external  malleolus. 

The  internal  lateral  or  deltoid  ligament  (fig.  221)  is  attached  by  its 
upper  or  pointed  part  to  the  inner  malleolus,  and  by  its  base  to  the  astraga- 
lus, the  OS  calcis,  and  the  scaphoid  bone,  by  fibres  which  radiate  to  their 
insertion  in  this  manner : — The  posterior  (*)  are  directed  to  the  hinder  part 
of  the  inner  surface  of  the  astragalus  ;  the  middle  (')  pass  vertically  to  the 
sustentaculum  tali  of  the  oh  calcis  ;  and  the  anterior  ('),  which  are  thin  and 
oblique,  join  the  inferior  calcaneo-scaphoid  ligament  and  the  inner  side  of 
the  scaphoid  bone.  The  tendons  of  the  tibialis  {)Osticu8  and  flexor  longus 
digitorum  are  in  contact  with  this  ligament. 

The  external  lateral  ligament  (fig.  222)  consists  of  three  separate  pieces, 
anterior,  middle,  and  f)osterior,  which  are  attached  to  the  astragalus  and 
the  OS  calcis.  The  anterior  piece  Q)  is  a  short  flat  band,  which  is  directed 
from  the  fore  part  of  the  malleolus  to  the  side  of  the  astragalus  in  front  of 
the  lateral  articular  surface.  The  middle  portion  (■)  is  flattened  and  de- 
scends from  the  tip  of  the  malleolus  to  the  outer  surface  of  the  os  calcis, 
about  the  middle.  The  posterior  (')  is  the  strongest,  and  is  almost  hori- 
zontal in  direction  ;  it  is  connected  externally  to  the  pit  on  the  inner  sur- 
face of  the  malleolus,  and  is  inserted  into  the  |)osterior  part  of  the  astniga- 
lus  behind  the  upper  articular  surface,  extending  to  the  groove  for  the  flexor 
pollicis  tendon. 

The  posterior  and  middle  fasciculi  are  placed  beneath  the  peronei  mus- 
cles. The  middle  part  is  but  slightly  in  contact  above  with  the  synovial 
membrane  of  the  ankle  joint ;  and  both  it  and  the  posterior  piece  touch 
the  synovial  membrane  between  the  astragalus  and  the  os  calcis. 

Dissection,  Dividing  the  ligaments  of  the  ankle  joint,  separate  the  as- 
tragalus from  the  bones  of  the  leg,  to  see  the  osseous  surfaces  entering  into 
the  joint. 

The  synovial  membrane  of  the  joint  lines  the  capsule,  and  is  simple  in 
its  arrangement. 

Articular  surfaces.  On  the  tibia  there  are  two  articular  faces,  one  of 
which  corresponds  with  the  end  of  the  shaft,  and  the  other  with  the  mal- 
leolus. On  the  fibula  the  surface  of  the  malleolus  which  is  turned  to  the 
astragalus  is  tip()ed  with  cartilage. 

The  astragalus  has  a  central  articular  surface,  wider  before  than  behind 
and  trochlear-sha[)ed,  which  touches  the  end  of  the  tibia  :  and  on  its  sides 
are  articular  impressions  for  contact  with  the  malleoli,  but  the  outer  one  is 
the  largest. 

Movement,  Only  the  movements  of  flexion  and  extension  are  |)ermitted 
in  the  ankle :  in  the  former  state  the  toes  are  raised  towards  the  fore  part 
of  the  leg ;  and  in  the  latter,  they  are  pointed  towards  the  ground. 

In  JUxion  the  astragalus  moves  backwards  so  as  to  project  behind ;  and 
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ti'.il  by  the  meeting  of  the 


Fly.  222. 
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ctrptclied  ovt?r  the  )irojt!ctin^  bend  of 
and  middle  [lorls  of  tlie  extL'rniil  ]ni49ml, 
tbi!    posterior   jiiece    of  iht!    ii 
luteral  ligament,  are  made  lena 

iti  exleMt'on  the  astragnlue 
forwards  over  the  end  of  the 
find  projects  fttileriorly.  A  ti 
tlie  movement  ia  imponu'd  hy  the 
ing  liehiiid  of  the  aslmgalus  with 
tibin. 

The    lateral   ligamenl 
madt>  tigbi  as  in  flexion, 
the  unteriur  piece  of  the  cxlemal. 
the  fore  uud  middle  portiona  of 

Wben  the  Joint  is  half  extendi 
timt  the  sraidl  blndrr  part  uf  the 
Iruguhia  is  brougjit  into  Ibc  arch 
the  leg  bont^B,  a  sligiit  movcmKnl  4f 
the  foot  inwards  and  outwanla  mny 
be  obtained  i  but  if  tbe  fool  ia  fotriWy 
extended  tlie  portioi 
ligameflis,  nitaclied  1 
prevent   this   lateral 
their  tigbtni'ss. 

DUitfclion.     The  joints  of  tlie 
will    be   demon slrBi"!il   by    removing 
from  both  the  dorsum  and  tbe  sole  all 
the  soft  partH  which  imve  been  examined.     Between  tlie  ditferent 
bones  bands  of  ligament  extend,  whieb  will  he  defined  by  removic 
areolar  tissue  from  the  intervale  between  tiiem  (fig,  223J. 

It  will  be  more  advantageous  for  the  student  to  clean  all  tbe  lign 
before  he  proceeds  to  learn  any,  than  to  prepare  only  the  bands  of 
articulation  at  a  time. 

Articulation  of  thk  astragalus  akd  os  calcis.  These 
ttre  kept  together  by  two  joints,  and  a  strong  interosseous  ligament 
tbere  are  also  thin  bands  at  the  outer  side  and  behind. 

The  pofterior  ligament  (fig.  223,  «)  consists  of  a  few  fibres  bet' 
the  bones,  where  they  are  grooved  by  the  tendon  of  tbe  flexor  i>oU 
and  the  txttrital  UgatnuTU  (6)  is  connected  to  the  sides  of  the  aati 
and  OS  calcie,  near  the  middle  piece  of  the  external  liilenil  ligam«nl 
ankle  joint. 

The  inltroiKoui  ligament  (fig.  22!t,  c)  consistn  of  strong  vertiml 
oblique  fibres,  which  are  attached  above  and  below  to  the  depressioi 
the  contiguous  surfaces  of  the  two  bones.  This  band  extends  ainvss 
bones,  and  its  depth  is  greatest  at  the  outer  side. 

In  a  subsequent  siage  of  tbe  disReclion  (p.  647)  articular  siirrAi.-es 
be  seen  between  the  bones,  viz.,  one  behind  the  interosseous  ligam(!DIi< 
one  in  front  of  it,  with  two  syniiojal  membranes. 

Movement.  Under  the  influence  of  the  weight  of  the  body,  as  in  s 
ing,  ibe   astragalus   moves   down   and   in  (not   Blrsight  forwnrde) 


outwanls  tiMj 
foot  ia  fotriWy         ■ 
tbe  tm^HM 
tbe  asiniga^^H 

nis  of  the  foo^^n 
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flattening  nf  the  arch  of  the  foot,  so  tliat  its  licad  projecte  i^inst  the 
calcanco-scaphoid  ligament.  In  tills  stal«  the  interosg«ouii  ligament  is 
put  on  the  stretch. 


When  the  prewure  of  the  leg  ib  removed  the  Astragnlus  is  carried  up 
and  out  by  the  tightened  ligumeiita  and  muscles,  and  the  arch  of  the  foot 
is  reBtoreil. 

AsTRAOAurs  WITH  TnF.  scAPHOin  BONE.  The  head  of  the  astragalus 
is  received  into  tlie  hollow  of  the  scaphoid  bone,  and  is  united  to  it  hy  a 
dorsal  ligament;  but  the  place  of  plantar  and  estemal  lateral  ligaments 
is  supplied  by  strong  bauds  between  the  os  caicis  and  the  scaphoid  bone, 
wliich  will  be  noticed  below. 

The  dortal  antrugalo-teapkoid  liffainrnt  (lig.  223.  d)  Is  attached  to  the 
astragalus  close  to  the  articulation,  and  to  the  dorsal  surface  of  ihe  sca- 
phoid bone  :  its  attachments  will  be  better  sc.en  when  it  Is  cut  through. 

DiiifrlioH.  The  external  ligament  of  the  articulation  may  be  seen  on 
the  dorsum  of  the  foot  in  the  hollow  between  the  os  caicis  and  the  scaphoid 
bone.  Sup)iosing  the  tendon  of  the  tibialis  posticus  removed,  the  interior 
ligament  will  be  defined  in  the  sole  of  the  foot  by  cutting  some  flbro-car- 
tilaginous  substance  from  it. 

The  inferior  ligament  (fig.  22.'t,  c)  (calcaneo-scaphoid)  is  attached 
behind  to  the  fore  jiart  of  the  sustentaculum  ttdi  of  the  os  caicis,  and  in 
front,  to  the  hollow  on  the  sustentaculum  tali  of  the  os  caicis,  and  in  front, 
to  the  hollow  on  the  under  surface  of  the  scaphoid  bone.  In  tlie  upright 
posture  of  the  body  the  tendon  of  the  tibialis  posticus  is  beneath  it  in  the 
sole  of  the  foot ;  and  on  it  the  hea<l  of  the  astragalus  rests. 

The  external  calcaneo-teaphoid  (fig.  223,  e)  is  placed  outside  the  head 
of  the  astragalus,  and  servr's  as  a  lateral  ligament  to  the  astragalo.«ca- 
phoid  articulation ;  it  is  about  three-quarters  of  an  inch  deep.  Behind, 
it  is  lixe<l  to  the  upper  part  of  the  os  caicis,  between  the  articular  surfaces 
for  the  cuboid  bone  and  astragalus ;  and  in  front  it  is  inserted  into  the 
outer  side  of  the  os  scaplioides. 

A  tynovial  membrane  serves  for  this  articulation,  and  sends  back  a  pro- 
longation to  the  joint  betwi>en  the  fore  part  of  the  oe  caicis  and  the  astra- 
galus. 

Articular  lurfacM.  The  head  of  the  astragalus  has  two  articular  faces  ; 
a  smaller,  below,  for  the  os  caicis  ;  and  a  larger  one,  elongated  transversely 
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iinil  larger  externiilly  tliftn  interniilly,  Tor  the  ecuplioiU  bone, 
phoid  butie  i»  hollowed,  and  is  widest  exiernully. 

Morrmmt.  The  suiphoid  moves  down  itiid  in  over  the  trana^erBcly 
elongated  head  of  the  uslruii^lus,  or  up  and  uut  in  ttie  ojipoeile  direction. 

As  the  Itone  \i  forced  downwards,  the  upper  nnd  externul  lignnients  of 
the  joint  are  made  tight;  and  when  the  seH)iho:d  is  moved  in  tbc  O|i|io«iie 
way  the  strong  inferior  ligament  la  |>iit  on  the  strvleli. 

The  08  CALCis  with  the  clhuid  buke.  The  li^mente  in  this  nrti- 
culation  are  plantar  and  dorsal,  the  former  being  much  the  sirongcsl ;  and 
there  is  also  an  internal  band. 

The  dorMalUgamftU  (fig.  223,  g)  (saperior  calcaneo-cnboid)  ia  a  raihrr 
tliin  fasciculus  of  tihres,  which  is  atlaclied  near  to  the  eontigiiotis  end  nf 
the  (IS  euU'is  nnd  the  cuboid  bone  ;  it  is  gomelimes  divided  into  two  iiarts, 
or  it  may  be  situate  at  llie  outer  border  of  the  foot. 

At  the  inner  side  of  the  os  culmides  is  a  Birongeri'n/ifrna/ iunrf  (fig.  228, 
/}  li-om  the  OS  caleis.  this  is  fixed  behind  to  the  upper  juirt  of  the  o 
external  to  the  band  to  the  scaphoid  bone,  undin  front  to  the  euntigt 
inner  side  of  the  os  uuboides. 

Fig.  224. 


Tlie  inferior  cahaaeO'Cuboid  liftament  in  the  sole  of  the  foot  (fig.  ' 
18  much  the  strongest,  and  is  divided  into  a  superticiul  and  a  deep  { 
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The  superficial  portion,  Hgamentum  longum  plant€B  Q)  is  attached  to 
the  under  surface  of  the  os  calcis  from  near  the  posterior  to  the  anterior 
tubercle  :  its  fibres  pass  forwards  to  be  connected  with  the  ridge  on  the 
under  surface  of  the  cuboid  bone ;  but  the  most  internal  are  continued 
over  the  tendon  of  the  peroneus  longus  muscle,  assisting  to  form  its  sheath, 
and  are  inserted  into  tlie  bases  of  the  third  and  fourth  metatarsal  bones. 

The  deep  piece  of  the  ligament  (fig.  22*3,  6),  seen  on  division  of  the 
superficial,  extends  from  the  tubercle  and  the  hollow  on  the  fore  part  of 
the  under  surface  of  the  os  calcis,  to  the  cuboid  bone  internal  or  posterior 
to  the  ridge. 

A  simple  synovial  membrane  belongs  to  the  articulation. 

Articular  surfaces.  Both  bones  are  flattened  towards  the  outer  part 
of  the  articulation  ;  but  at  the  inner  side  the  os  calcis  is  hollowed  from 
above  down,  and  the  os  cuboides  is  convex  to  fit  into  it. 

Movement.  In  this  joint  the  cuboid  bone  possesses  two  movements,  viz., 
an  oblique  one,  down  and  in,  and  up  and  out. 

In  the  downward  movement  the  internal  lateral  and  the  upper  ligament 
are  made  tight :  and  in  the  upward,  the  calcaneo-cuboid  ligaments  of  the 
sole  are  stretched. 

Transverse  tarsal  articulation  (fig.  223).  The  joints  of  the 
astriigalus  with  the  scaphoid,  and  os  calcis  with  the  cuboid  bone,  form  a 
transverse  articulation  across  the  foot  in  which  the  movements  of  inversion 
and  e  version  take  place. 

In  inversion  the  great  toe  is  adducted ;  the  inner  border  of  the  foot  is 
shortened,  and  is  raised  from  the  ground  so  that  the  sole  looks  inwards. 

The  scaphoid  bone  passes  down  and  in  over  the  head  of  the  astragalus, 
being  approximated  near  to  the  inner  malleolus  ;  and  the  cuboid  bone 
moves  down  and  in  on  the  os  calcis.  The  cuneiform  bones  are  raised  at 
the  same  time  and  contribute  to  the  movement  (p.  648). 

The  ligaments  connected  with  both  joints  on  the  dorsum  of  the  foot  are 
tightened. 

In  ever  si  on  the  inner  border  of  the  foot  descends  and  lengthens,  the 
outer  border  is  raised,  and  the  great  toe  is  abducted  from  the  middle  line 
of  the  bodv. 

The  same  two  tarsal  bones  are  directed  up  and  out,  and  the  cuneiforms 
sink. 

The  ligaments  in  tlie  sole  of  the  foot  of  both  joints  now  come  into  use 
to  prevent  over  movement. 

Dissection.  Saw  through  the  astragalus  in  front  of  the  attachment  of 
the  interosseous  ligament  between  it  and  the  os  calcis;  and  remove  the 
head  of  the  bone  for  the  pur[)Ose  of  observing  the  lower  and  outer  calcaneo- 
scaphoid  ligaments. 

Then  the  interosseous  ligament  uniting  the  astragalus  and  the  os  calcis 
is  to  be  cut  through,  to  demonstrate  its  attachments,  the  articular  surfaces 
of  the  bones,  and  the  synovial  sacs  (p.  644). 

Articular  surfaces  of  the  two  hinder  tarsal  bones.  There  are  two 
articular  surfaces,  anterior  and  posterior,  to  both  the  astragalus  and  the  os 
calcis.  The  hinder  one  of  the  os  calcis  is  convex  transversely  and  the 
anterior  is  concave  ;  but  sometimes  the  last  is  subdivided  into  two.  The 
surface  of  the  astnigalus  will  have  a  form  exactly  the  reverse  of  that  of 
the  OS  calcis,  viz.,  the  liinder  one  concave  and  the  anterior  convex ;  the 
anterior  is  seated  on  the  head  of  the  astragalus. 
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The  bones  in  contact  are  tipped  with  cartilage,  and  have  longitudinal  dor- 
sal, plantar,  and  lateral  ligaments,  with  some  oblique  in  the  sole. 

The  dorsal  ligaments  {^kg.  226)  are  thin  bands  of  fibres,  which  are  more 
or  less  longitudinal  as  they  extend  from  the  tarsal  to  the  metatarsal  bones. 
Each  metatarsal  bone  receives  one  ligament,  except  that  of  the  s<*x;ond 
toe,  to  which  there  are  three ; — the  three  bands  to  the  second  coming  from 
all  the  cuneiform  bones,  one  from  each.  The  third  bone  obtains  a  liga- 
ment from  the  external  cuneiform  ;  and  the  fourth  and  fifth  have  a  fascicu- 
lus to  each  from  the  os  cuboides. 

Plantar  ligaments  (fig.  224).  There  is  one  longitudinal  hand  from  each 
of  the  two  outer  cuneiform  to  the  corresponding  metatarsal  bone  ;  but  be- 
tween the  cuboid  and  its  metatarsal  bones  there  are  only  some  scattered 
fibres. 

The  lateral  ligaments  are  longitudinal ;  they  lie  deeply  between  the 
bones,  and  are  connected  with  the  second  and  tliird  metatarsals  :  they  will 
be  better  seen  by  cutting  the  transverse  bands  joining  the  bases  of  the 
bones.  To  the  bone  of  the  second  toe  there  are  two  bands,  one  on  each 
side  : — the  inner  is  strong  and  is  attached  to  the  internal  cuneiform  ;  and 
the  outer  is  fixed  into  the  middle  or  the  outer  cuneiform  bone.  The  me- 
tat4irsal  bone  of  the  third  toe  is  provided  with  one  lateral  slip  on  its  outer 
side,  which  is  inserted  above  into  the  external  cuneiform  lK)ne. 

Oblique  plantar  ligaments.  A  fasiculus  of  fibres  extends  across  from 
the  front  of  the  internal  cuneiform  to  the  second  and  third  metatarsals ;  and 
from  the  external  cuneiform  there  is  another  slip  to  the  metatarsal  bone  of 
the  little  toe. 

Line  of  the  articulation.  The  line  of  the  articulation  between  the  tarsus 
and  metatarsus  is  zigzag,  in  consequence  of  the  unequal  lengths  of  the 
cuneiform  bones.  To  open  the  articulation,  the  knife  should  be  carried 
obliquely  forwards  from  the  tuberosity  of  the  fifth  to  the  base  of  the  sec- 
ond metatarsal  bone ;  then  about  two  lines  farther  back  for  the  union  of 
the  second  metatarsal  with  the  middle  cuneiform ;  and  finally,  half  an 
inch  in  front  of  the  last  articulation,  for  the  joint  of  the  internal  cunei- 
form with  the  first  metatarsal  bone. 

Two  synovial  membranes  are  present  in  these  tarso-metatarsal  articula- 
tions. 

There  is  one  between  the  cuboid  and  the  two  outer  metatarsals,  which 
serves  for  the  adjacent  lateral  articular  surfaces  of  the  bones ;  this  is  not 
always  separate  from  the  following. 

The  second  is  placed  in  the  joint  between  the  external  and  middle 
cuneiforms  with  their  metatarsal  bones  (third  and  second),  and  is  an  oflTset 
of  the  comn^on  synovial  membrane  belonging  to  the  articulation  of  the 
scaphoid  with  the  cuneiforn^  bones  (p.  648) :  prolongations  from  it  are 
furnished  to  the  lateral  articular  surfaces  of  the  second,  third,  and  fourth 
(inner  side)  metatarsals. 

Articular  surfaces.  The  osseous  surfaces  are  not  flat;  for  the  metatar- 
sal bones  are  undulating,  and  the  tarsal  are  uneven  to  fit  into  the  others. 

Movement.  From  the  wedge-shaped  form  of  the  metatarsal  bones  a 
slight  movement  from  above  down  is  obtainable ;  and  this  is  greatest  in 
the  little  toe  and  the  next. 

In  the  little  toe  there  is  an  abductory  and  adductory  motion ;  and  a 
small  degree  of  the  same  exists  in  the  fourth  toe. 

Dissection.  All  the  superficial  ligaments  having  been  taken  away,  the 
interosseous  ligaments  of  the  tarsus  and  metatarsus  may  be  seen  by  sepa- 
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ratintr  forcibly  the  cuneiform  bones  from  one  another  and  from  the  os 
cuboides ;  the  latter  bone  from  the  os  scaphoides :  and  the  bases  of  the 
metatarsals  from  one  another.  The  dissector  will  find  that,  in  using 
force,  the  bones  will  sometimes  tear  sooner  than  the  ligaments. 

Metatarsus  with  phalanges.  These  are  condyloid  joints,  in 
which  the  head  of  the  metatarsal  bone  is  received  into  the  cavity  of  the 
phalanx. 

Each  articulation  has  two  lateral  and  an  inferior  ligament,  as  in  the 
hand;  and  the  joint  is  further  strengthened  above  by  an  expansion  derived 
from  the  tendons  of  the  extensors  of  the  toes.  A  distinct  synovial  mem- 
brane  exists  in  each  joint. 

In  the  articulation  of  the  great  toe  there  are  two  sesamoid  bones,  which 
are  connected  with  the  inferior  and  lateral  ligaments. 

All  those  structures  are  better  seen  in  the  hand,  where  they  are  more 
distinct ;  and  their  anatomy  is  more  fully  described  with  the  dissection  of 
that  part.     (See  page  301.) 

Surfaces  of  hone.  The  metatarsal  bone  has  a  rounded  head,  which  is 
longest  from  above  down,  and  readiest  farthest  on  the  plantar  surface. 
On  the  end  of  the  phalanx  is  a  cup-shaped  cavity. 

Afovement,  In  this  condyloid  joint  as  in  the  hand,  there  is  angular 
motion  in  four  different  directions,  with  circumduction. 

Flexion  and  extension.  When  the  joint  is  bent  the  phalanx  passes  un- 
der the  head  of  the  metatarsid  bone ;  and  when  it  is  extended  the  phalanx 
moves  back  beyond  a  straight  line  with  the  metatarsal  bone. 

A  limit  to  flexion  is  set  by  the  meeting  of  the  bones,  by  the  stretching 
of  the  fore  part  of  the  lateral  ligaments,  and  by  the  extensor  tendon ;  and 
to  extension,  by  the  tightness  of  the  inferior,  and  the  hinder  part  of  each 
lateral  ligament,  and  by  the  flexor  tendons. 

Lateral  movement.  The  phalanx  passes  from  side  to  side  across  the  end 
of  the  metatarsal  bone.  Its  motion  is  checked  by  the  lateral  ligament  of 
the  side  from  which  it  moved,  and  by  the  contact  with  the  other  digits. 

Circumduction,,  or  the  revolving  of  the  phalanx  over  the  rounded  head 
of  the  metatarsal  bone,  is  least  impeded  in  the  great  toe  joint;  but  these 
movements  in  the  foot  are  not  so  free  as  in  the  hand. 

Articulations  of  the  phalangks.  There  are  two  phalangeal 
joints  to  each  toe,  except  the  first. 

Ligaments  similar  to  those  in  the  metatarso-phalangeal  joints,  viz.,  two 
lateral  and  an  inferior^  are  to  be  recognized  in  these  articulations.  The 
joint  between  the  last  two  phalanges  is  least  distinct;  and  oftentimes  the 
small  bones  are  immovably  united  by  osseous  substance.  These  ligaments 
receive  a  more  particular  notice  with  the  dissection  of  the  hand  (p.  302). 

A  simple  synoinal  membrane  exists  in  each  phalangeal  articulation. 

Articular  surfaces.  In  both  phalangeal  joints,  the  nearest  phalanx 
presents  a  trochlear  surface;  and  the  distal  one  is  marked  by  two  lateral 
hollows  or  cups  with  a  median  ridge. 

Movement,  Only  flexion  and  extension  are  permitted  in  the  two  pha- 
langeal joints  of  the  toes,  as  in  the  hand. 

Inflexion  the  farther  phalanx  glides  under  the  nearer;  and  in  extension 
the  two  are  brought  into  a  straight  line. 

The  bending  is  checked  by  the  lateral  ligaments  and  the  extensor  ten- 
don; and  the  straightening  is  limited  by  the  inferior  ligament  and  the 
flexor  tendons. 
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CHAPTER  X. 

DISSECTION  OF  THE  EYE. 

The  eyeball  is  the  organ  of  vision,  and  is  lodged  in  the  orbit.  Sup- 
ported in  that  hollow  on  a  mass  of  fat,  it  is  surrounded  by  muscles  which 
impart  movement  to  it ;  and  a  thin  membrane  (tunica  vaginalis  oculi) 
isolates  the  ball,  so  as  to  allow  free  movement. 

Two  lids  protect  the  eye  from  external  injury,  and  moderate  the  degree 
of  light  admitted  into  the  interior;  and  tlie  anterior  or  exposed  surface  is 
covered  by  a  mucous  membrane  (conjunctiva). 

Directions,  In  the  absence  of  specimens  of  the  human  eye,  the  struc- 
ture may  be  learnt  on  the  eye  of  the  ox  or  pig.  Let  the  student  procure 
half  a  dozen  eyes  of  the  ox  for  the  purpose  of  dissection.  One  or  two 
shallow  basins  will  be  needed ;  and  some  wax  or  tallow  in  the  bottom  of 
one,  or  in  a  deep  plate,  may  be  useful. 

Dissection.  To  see  the  general  form  of  the  ball  of  the  eye,  and  the 
outer  surface  of  the  external  coat,  the  attachments  of  the  different  muscles 
are  to  be  taken  away ;  and  the  loose  mucous  membrane  is  to  be  removed 
from  the  front. 

The  bail  of  the  eye  (fig.  227)  is  roundish  in  form  and  consists  of  two 
parts,  which  differ  in  appearance,  viz.,  an  opaque  posterior  portion,  form- 
ing five-sixths  of  the  whole,  and  a  smaller  transparent  piece  (cornea)  in 
front ;  these  two  parts  are  segments  of  different -si  zed  spheres,  the  an- 
terior belonging  to  the  smaller  sphere.  To  the  back  of  the  eye  the  optic 
nerve  is  attached,  rather  to  the  inner  side  of  the  axis  of  the  ball ;  and 
around  it  nutritive  vessels  and  the  nerves  enter. 

The  antero-posterior  diameter  of  the  ball  amounts  to  nearly  an  inch 
(^^^ths),  but  the  tmnsverse  measures  an  inch. 

The  organ  of  vision  is  composed  of  central  transparent  parts,  with  in- 
closing membranes  or  coats.  The  coats,  jwsited  one  within  another,  are 
named  sclerotic,  choroid,  and  retina.  The  transparent  media  in  the  in- 
terior are  likewise  three,  viz.,  the  lens,  the  aqueous  humor,  and  the  vitreous 
body. 

IMssection,  To  obtain  a  general  idea  of  the  structures  to  be  dissected, 
the  student  may  destroy  one  eyeball  by  cutting  through  it  circularly  :  he 
will  then  be  able  to  recognize  the  arrangement  of  the  parts  mentioned 
above,  with  their  strength  and  appearance  :  and  will  be  better  prepared 
to  follow  the  directions  that  are  afterwards  given. 

Fibrous  coat  of  the  eykball.  The  outer  casing  of  the  eye  consists 
of  an  opaque  hinder  part  called  sclerotic,  and  of  an  anterior  transparent 
portion,  the  cornea. 

The  sclerotic  (cornea  opaca)  is  the  firm,  whitish,  and  opaque  portion 
of  the  external  stratum  of  the  eyeball,  which  supports  the  more  delicate 
structures  witliin. 

Dissection,  To  examine  the  inner  and  outer  surfaces  of  this  layer  it 
will  be  necessary  to  cut  circularly  with  a  scissors  through  the  cornea  close 
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to  the  sclerotic,  and  to  remove  the  cornea  from  the  front  of  the  eyeball ; 
on  piercing  the  cornea  the  aqueous  fluid  escapes  from  the  containing 
chamber.  The  outer  structures  may  be  then  abstnicted  from  the  interior 
of  the  sclerotic  covering,  and  may  be  set  aside  with  the  cornea  for  subse- 
quent use. 

Fig.  227. 


a.  Oater  or  BcleroUccoat,  and  <i,the 

carnea. 

b.  Middle  or  choroidal  coat, 
m.  Ciliary  ligament. 

«.  Ciliary  prooaaa. 

e.  Ciliary  muscle,  and/,  iris. 

c.  Inner  c  at  of  retina,  continnons 

^ith  the  optic  nerte  behind, 
with  a  dark  layer  oatside  it. 

g.  Lena. 

t.  Suspeniiory  ligament  of  the  lens. 

h.  Yitreoaa  body. 

71.  Hyaloid  membrane. 

i.  Poaterior  chamber. 

0.  Canal  of  Petit 

r.  Sinua  ciroularia  iridia. 

1.  Optic  nerve. 

The  dotted  line  through  the  eeatra 
ia  the  longitudinal  axis  of  the 
ball. 


Diagram  op  a  Horizomtal  Sbctiok  op  thb  Etrball. 


The  sclerotic  tunic  of  the  eye  (fig.  227,  a)  is  bell-shaped,  and  extends 
from  the  entrance  of  the  optic  nerve  to  the  margin  of  the  cornea,  forming 
about  five-sixths  of  the  ball. 

At  its  back,  and  a  little  to  the  inner  side  of  the  centre  (one-tenth  of  an 
inch),  the  optic  nerve  (/)  is  transmitted  through  an  aperture  in  it:  this 
opening  decreases  in  size  from  without  inwards,  and  is  cribriform  when 
the  nerve  is  drawn  out — the  lattice-like  condition  being  due  to  the  bundles 
of  fibrous  tissue  betw^een  the  funiculi  of  the  nerve.  Small  apertures  for 
the  passage  of  vessels  and  nerves  are  situate  around  the  optic  nerve ;  and 
there  are  others  for  vessels  at  the  front  and  centre  of  the  ball.  Anteriorly 
the  sclerotic  is  continuous  with  the  transparent  cornea. 

On  the  outer  surface  this  coat  is  smooth,  except  where  the  muscles  are 
attached  ;  on  the  inner  aspect  it  is  of  a  dark  color  with  flocculi  of  fine 
areolar  tissue  (membrana  fusca)  uniting  it  to  the  next  coat,  and  with  the 
ends  of  ruptured  vessels  and  nerves. 

The  sclerotic  covering  is  thickest  at  the  back  of  the  eyeball,  but  it  be- 
comes thinner  and  whiter  about  a  quarter  of  an  inch  from  the  cornea, 
where  it  is  visible  as  the  "  white  of  the  eye."  Where  it  joins  the  cornea 
it  becomes  again  somewhat  thickened.  la  its  substance  near  the  union 
with  the  cornea  is  a  small  flattened  venous  space,  the  canal  of  Schlemm 
(sinus  circularis  iridis)  (fig.  235,  *"). 

Structure.  The  sclerotic  coat  is  formed  of  layers  of  white  fibrous  tissue, 
collected  into  bundles,  with  a  fine  network  of  yellow  or  elastic  fibres.     In 
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it  are  scatlereil  niiclented  cells,  fiiBirorm  in  aliape,  or  poMesaing  rays,  and 
some  with  pigment.  Thougli  inlcrlHced  witli  one  anottier,  the  flbrea  linve 
rather  a  longitudinal  direction  towuritu  the  back  or  the  bull,  and  a  trans- 
verse one  at  the  ouier  surface  near  the  cornea.  Only  a  few  vessels  nimify 
in  the  membi'ane,  and  end  in  capillaries  with  large  meshes.  Tlie  presence 
of  nerves  in  it  \e  a  sultjeut  for  iniiuiry. 

CoHNEA  (Kg.  '227,  d).  Thin  firm  transparent  membrane  (comea  pellu- 
cidn)  forms  about  one-sixth  of  the  eyebiill,  and  measures  about  half  an 
inch  transvereely,  but  rather  less  from  above  down.  Its  shape  is  circular; 
though,  when  viewed  in  front,  it  ai>|>cars  largest  in  the  transverse  direc- 
tion, in  consequence  of  the  opaque  sclerotic  structure  encroaching  further 
on  it  above  and  lielow  than  on  the  sides. 

It  is  convex  anteriorly,  but  concave  posteriorly  ;  and  it  is  g'gth  to  ^'^th 
of  an  inch  in  thicknesH.  Its  anterior  is  of  rather  less  extent  than  its 
posterior  surtitce.  At  the  circumference  it  is  thinned,  and  is  blended  with 
the  sclerotic  coat  by  continuity  of  tissue.  Supported  by  the  aqueous 
'  bumur,  it  deflects  the  light  transmitted  to  the  eye,  and  influences  by  its 
grettter  or  smaller  convexity  degrees  of  eight  at  difTereut  distances.  After 
death  it  Uicomes  flaccid  from  the  transudation 
of  the  aqueous  humor;  or,  if  the  eye  is  im- 
mersed in  water,  it  ia  rendered  o|HU)ue  by 
inlillmtion  of  the  tissue  by  that  fluid. 

Slniclure  (lig.  iiH).  Tlie  comea  is  laminar 
in  texture.  It  is  constructed  of  a  sjieciai  thick 
part  called  cornea  proper:  in  front  of  this  is 
the  conjunctiva,  and  behind  is  the  membrane 
of  Deniours. 

The  eoriita  proper,  A  (lamellated  cornea), 
is  made  up  of  a  series  of  su|>er|KMed  layers, 
about  sixty  in  number,  which  join  one  an- 
other at  numerous  [winto,  and  cannot  therefore 
be  detaclied  tor  any  distance.  The  laminae 
are  formed  of  fibres,  continuous  with  tliose  of 
the  sclerotic,  and  are  flattened  into  membra- 
nous layers,  arranged  one  over  another.  This 
structure  possesses  great  toughness ;  and  ild 
tn>nK|iarency  is  destroyed  by  disturbance  of  the 
position  of  llie  strata.  The  tissue  when  boiled 
gives  cliondrin. 

Between  the  corneal  layers  are  flattened 
irregular  spaces,  which  join  freely  with  one 
another ;  and  these  intervals  are  occupied  iiy  nu- 
cleated stellate  ccilU,  called  corneal  eorptuelei. 

In  the  lu'jilthy  condition  bloodveueh  do  not 
permeate  it,  but  cense  in  capillary  loops  at  tiie    ' 
circumference.     Neroet  ramify  in  it,  after  los- 
ing tiieir  0|>acity  at  the  circumference ;  they    , 
are  mid  to  form  a  sul>epitlielial  plexus  on  the 
anterior  surface,  from  which  varicose  fibrils  are    < 
prolonged  amongst  the  pieces  of  the  epithelium. 

The  membrane  at    the  back  of  the  cornea    ^ 
(fig.  228) — mtmbrriM   of  Demotirt — consists 
of  a  basement  layer  covered  by  epithelium. 
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The  basement  layer,  e  (posterior  elastic  lamina,  Bowman),  may  be 
peeled  oif  after  a  cut  has  been  made  across  the  cornea.  It  is  dense,  hard 
and  elastic,  measuring  ^^i^^th  to  ^xn;??^^  ^^  ^^  ^"^'^  ^^  thickness ;  it  is 
very  brittle,  tearing  readily  when  an  attempt  is  made  to  separate  it,  and 
curls  up  when  it  is  free,  with  the  attached  surface  innermost.  Though 
very  elastic,  the  structure  is  destitute  of  fibres.  It  is  always  transparent, 
and  remains  so  after  boiling,  after  theaction  of  acids,  and  even  after  mace- 
ration. 

At  the  edge  of  the  cornea  this  lamina  breaks  up  into  processes  ("  pil- 
lars of  the  iris")  which  blend  w^th  the  outer  margin  of  the  iris,  and  with 
the  sclerotic  and  choroid  coats. 

A  laminar  epithelium,  g,  like  that  on  serous  membranes,  clothes  its  free 
surface  (fig.  228). 

The  conjunctiva  in  front  of  the  cornea  (fig.  228)  consists  chiefly  of  epi- 
thelium cells,  though  there  is  a  subjacent  basement-like  stratum. 

The  basement  layer,  B  (ant.  elastic  lamina,  Bowman),  is  transparent, 
and  only  from  ^^Vu^^^  ^^  tAu^^  of  an  inch  thick.  It  seems  to  be  a  some- 
what hardened  piece  of  the  cornea,  without  corneal  spaces  and  corpuscles. 
From  it  fine  threads  are  prolonged  into  the  proper  corneal  layers,  as  in  the 
woodcut. 

The  epithelium,  D,  is  formed  of  three  or  four  layers  of  scales,  the  deeper 
being  columnar,  but  the  superficial  laminar  in  form. 

Vascular  Coat  of  the  Eyeball  (fig.  231).  The  next  covering  is 
situate  within  the  sclerotic,  and  is  formed  chiefly  of  bloodvessels  and  pig- 
ment cells  :  the  muscles  in  the  interior  of  the  ball  are  connected  with  it. 

It  is  constructed  of  three  parts :  a  posterior  (choroid)  corresponding 
with  the  sclerotic;  an  anterior  (iris)  opposite  the  cornea;  and  an  interme- 
diate ring  (ciliary  muscle)  on  a  level  with  the  union  of  the  sclerotic  and 
cornea. 

Dissection,  Sup[)0sing  the  cornea  of  an  eye  cut  through  circularly,  as 
before  directed  (p.  6o6),  it  will  be  necessary  to  take  away  the  sclerotic 
to  lay  bare  the  choroid  coat.  With  the  point  of  the  scalpel,  or  with  a  shut 
scissors,  detach  the  fore  part  of  the  sclerotic  from  the  front  of  the  choroid 
by  breaking  through  a  soft  whitish  structure  uniting  them.  Then,  the 
eye  being  put  into  water,  the  outer  coat  is  to  be  removed  by  catting  it 
away  piece-meal  with  a  scissors  ;  in  taking  it  off  the  slender  vessels  and 
nerves  beneath  are  to  be  preserved.  The  white  ring  around  the  eye  in 
front,  which  comes  into  view  during  the  dissection,  is  the  ciliary  muscle. 

For  the  purpose  of  obtaining  an  anterior  view  of  the  ciliary  processes, 
which  are  connected  with  the  anterior  termination  of  the  choroid  coat,  let 
the  cornea  be  removed  as  before  on  another  eyeball.  Detach  next  the 
fore  part  of  the  sclerotic  from  the  choroid  ;  and  after  two  or  three  cuts  have 
been  made  in  it  towards  the  optic  nerve,  the  resulting  flaps  may  be  pinned 
out,  so  as  to  support  the  eye  in  an  upright  position.  On  removing  with 
care  the  iris,  taking  it  away  from  the  centre  tow^ards  the  circumference, 
the  ciliary  processes  beneath  will  be  displayed.  A  posterior  view  of  the 
processes  may  be  prepared  on  another  ball  by  cutting  through  it  circularly 
with  a  scissors,  about  one-third  of  an  inch  behind  the  cornea,  so  that  the 
anterior  can  be  removed  from  the  posterior  half;  on  taking  away  the  por- 
tion of  the  vitreous  mass  adherent  to  the  anterior  part  of  the  ball,  and 
wiping  off  the  pigment  from  the  back  of  the  iris,  the  small  processes  will 
be  made  manifest.  By  means  oi'  this  last  dissection  the  interior  of  the 
choroid  coat  may  be  seen. 
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If  a  VHrlical  section  ie  mnde  of  another  eycbiill,  it  will  show  the  ciliaiy 
precedes  in  tlieir  niUunil  giosition,  and  will  d<- in ons Crate  tlie  relative  xitua- 
tion  of  all  the  |>aris.  Thia  section,  whiuh  is  miide  willi  ditficuUy,  should 
be  ultempteU  in  wali^r  with  a  sharp  large  knife,  and  on  a  surface  of  wax  or 
wood,  after  the  cornea  and  sclerotic  have  been  cut  witli  a  scittsore.  When 
the  eye  has  been  divided,  the  halves  should  remain  in  water. 

The  CHOROID  COAT  (Hg.  2*27,6)  is  a  thin  membrane  of  a  dark  color, 
and  extends  from  the  optic  nerve  to  the  fore  part  of  the  eyeball.  When 
viewed  on  the  eye  in  which  the  ciliary  muacle  is  entire,  it  appears  to  ter- 
minate there !  but  it  may  be  seen  in  the  oiher  diBseclions  to  bend  inwards 
behind  that  muscle,  and  to  end  in  a  series  of  projections  (ciliary  processes) 
behind  the  iris. 

This  covering  is  rather  thicker  and  stronger  behind  than  in  front.  It 
is  supported  at  ilie  bottom  of  the  eyeball  liy  its  cloxe  connection  to  the 
sclerotic  coal,  and  in  front  by  the  ciliary  muscle.  Posteriorly  it  is  pierced 
by  a  round  aperture  for  tlie  passage  of  the  oplic  nerve  ;  and  anteriorly  it 
is  united  with  the  iris. 

The  outer  surface  (lig.  231)  is  Rocculent,  and  is  covered  by  the  rem- 
nants of  a  thin  membntnous  layer  (mcmbrana  fuscii,  supra-choroidea)  be- 
tween il  and  the  sclerotic  coat :  on  it  may  be  seen  small  veins  arranged 
in  arches,  and  the  ciliary  arteries  and  nerves.  The  inner  surface  is  smooth, 
and  touches  the  thin  dark  pigmentary  Uyer  of  the  retina  (Hg.  227). 


Fig.  229. 


Fig.  230. 


,t  pdpn. 


b)  are  solid  projections  on  the  inner 
e  arranged  in  a  circle.  About  85  in 
nsiat  of  larger  and  smaller  eminences: 
ited  by  tmnsverse  ridges. 
About  y'^th  of  an  inch  in  length,  they  increase  in  depth  internally,  and 
projecting  around  the  lens,  bound  circumferentially  by  their  free  ends  the 


The  ciliary  pre 
surface  of  the  choroidal  coat,  and  a 
number,  they  lie  side  by  side,  and  c 
at  their  inner  extremity  Ihey  a 
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Bpnce  (Rg.  227,  i)  (poBterior  chamber)  behind  the  iris.  In  front  they  cor- 
retipond  with  the  back  of  the  iris  towards  their  inner  enO,  but  are  sepa- 
rated from  it  by  pigment ;  and  behind  they  are  closely  connected  with  the 
membrane  (t)  (suspensory  ligament)  on  the  front  of  the  vitreous  body, 
and  fit  into  hollows  between  eminences  on  the  anterior  surface  of  that 
membrane. 

StTHctuTt  The  choroid  cont  and  its  ciliary  processes  are  formed  prin- 
cipally of  bloodvessels.  Ramified  pigment  cells  make  up  most  of  the  rest 
of  llie  coat. 

The  ttroma  or  web  of  the  choroid  is  formed  by  the  outrunners  of  spe- 
cial pigment  cells  (tig.  230,  ")  which  unite  together,  and  construct,  with 
fine  areolar  tissue,  a  fibrous  network.  lis  meshes  arc  finer  towards  the 
inner  than  llie  outer  surface  of  the  choroid.  On  the  exterior  and  interior 
of  ihe  fibrauB  web  the  vessels  nimify,  with  the  following  difference  in  tlieir 


At  the  outer  part  (fig.  231)  the  larger  branches  of  both  arleries  and 
veins  arc  situate  ;  and  the  veins  (A)  form  curves  (vasa  rortieota)  as  ihey 
end  in  four  or  five  chief  cfTerent  trunks.  In  the  interspaces  of  the  vessels 
are  the  ramified  pigment  cells  (fig.  230,.*),  which  contain  a  nucleus  and 
molecular  grains  of  dark-brown  coloring  matter.  At  the  inner  part  of 
the  choroid  Ihe  vessels  form  a  network  of  capillaries  without  pigment 
cells,  and  with  meshes  smaller  than  elsewhere,  whose  interstices  are 
rather  less  towards  the  back  than  the  front  of  the  eyeball :  this  part  of 
the  choroidal  coat  is  described  sometimes  aa  a  sejmrate  layer  (fKni'ca 
JiuyschioHa). 

In  the  ciliary  processes  there  is  a  similar  texture  of  ramified  blood- 
vessels, timugh  with  larger  capillary  meshes  than  in   the  choroid ;  and 

Fig.  231. 


t.  IrU. 

a.  arcnUr. 

t.  Kidlulng  flbrHof  ciltUTBOt' 


the  intermixed  pigment  cells  lose  their  coloring  matter  towards  the  free 

CiLiABV  Mi'scLR  (fig.  231).     In  the  eye  from  which  the  sclerotic  coal 
has  been  removed,  the  white  band  of  the  ciliary  muscle  («)  {annuhti 
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aibtdtts),  may  be  seen   in  its  natural  position  outside  the  front  of  the 
choroid  coat. 

It  consists  of  unstriated  fibres,  and  forms  a  grayish  layer,  about  y'^yth  of 
an  inch  wide,  on  the  surface  of  tlie  choroid  coat  (i\g,  231,  e)  :  there  are 
two  sets  of  fibres  in  it,  radiating  and  circular : — 

The  radiating  or  superficial,  arise  in  front  from  the  sclerotic  coat  (fig. 
227,  a),  and  the  fibres  of  the  posterior  elastic  layer  of  the  cornea ;  its 
fibres  are  directed  backwards,  and  are  inserted  into  the  choroid  coat  oppo- 
site to,  and  rather  behind  the  ciliary  processes.  The  nerves  to  the  iris 
pierce  it. 

The  circular  Jibres  (ciliary  li<;ament,  fi<^.  231,  d)  are  internal  to  the 
radiating,  and  form  a  ring  about  ^^^^th  of  inch  wide  around  the  edge  of  the 
iris :  they  are  not  attached  to  the  sclerotic  or  the  cornea. 

Use.  The  radiating  fibres  of  the  muscle  dniw  forwards  the  fore  part  of 
the  choroid  coat,  and  the  ciliary  processes,  and  thereby  relax  the  sus|)en- 
sory  ligament  of  the  lens.  The  circular  fibres  are  said  to  compress  the 
outer  part  of  the  lens. 

The  IRIS  (fig.  231,  c)  is  a  vascular  and  muscular  structure,  about  half 
an  inch  in  diameter,  whose  vessels  are  continuous  with  those  of  the  cho- 
roidal coat.  Its  |M)sition  and  connections  may  be  observed  in  the  different 
dissections  that  have  been  prejMired. 

Placed  within  the  ring  of  the  ciliary  muscle,  it  is  sus|)ended  in  front  of 
the  lens  (fig.  227,/),  and  is  pierced  by  an  aperture  for  the  transmission  of 
the  light.  It  is  circular  in  form,  is  variously  colored  in  different  (>ersons, 
and  is  immersed  in  the  a(]ueous  humor.  By  its  circumference  it  is  con- 
nected with  the  choroid  coat  and  the  |)Osterior  elastic  layer  of  the  cor- 
nea. The  anterior  surface  is  free  in  the  aqueous  humor,  and  is  marked  by 
lines  converging  towards  the  pupil.  The  |K)sterior  surface  is  covered  with 
a  thick  layer  of  the  pigment  (fig.  227),  to  which  the  term  urea  has  been 
applied. 

The  a|)erture  in  it  (fig.  231 )  is  the  pupil  of  the  eye ;  this  is  slightly  in- 
ternal to  the  centre,  and  is  nearly  circular  in  form,  but  its  size  is  constantly 
varying  (from  j^^yth  to  J  of  an  inch)  by  the  contraction  of  the  muscular 
fibres,  according  to  the  degree  of  light  acting  on  the  optic  nerve. 

Membrane  of  the  pupil.  In  the  fuctus  the  aperture  of  the  pupil  is  closed 
by  a  vascular  transparent  membnme,  which  is  attached  to  the  edge  of  the 
iris,  and  divides  into  two  distinct  chambers  the  space  in  which  the  iris  is 
sus{)ended.  The  vessels  in  it  ai'e  continuous  behind  with  those  of  the  iris 
ami  the  case  of  the  lens.  About  the  eighth  month  the  vessels  become  im- 
pervious, and  at  the  time  of  birth  only  fragments  of  the  structure  remain. 

Structure  (fig.  221)).    The  stroma  of  the  iris  is  composed  of  fibres  of 
areolar  tissue,  amvnged  circularly  at  the  circumference,  and  as  radiating 
bundles  passing  like  rays  towards  the  pupil.     In  it  are  involuntary  mus- 
cular fibres,  both  circular  and   radiating,   together  with    pigment  cells. 
Vessels  and  nerves  ramify  through  the  tissue. 

Muscular  Jibres,  The  sphincter  of  the  pupil  (fig.  229,  d)  is  a  narrow 
band  about  ^*^th  of  an  inch  wide,  which  is  close  to  the  pupil,  on  the  |>os- 
terior  as{>ect  of  the  iris.  The  dilator  of  the  pupil  (e)  is  said  to  begin  at 
the  outer  border  of  the  iris,  and  to  consist  of  bundles  of  fibres  which  join 
one  another,  and  end  internally  in  the  sphincter. 

Action,  Enlargement  of  the  pupil  is  effected  by  shortening  of  the  radi- 
ating fibres ;   and  diminution,  by  contraction  of  the  circular  ring.     The 
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movements  of  the  iria  are  involuntarj  and  regulate  the  odmisaion  of  light 
into  the  hall. 

The  pigment  ce/lt  are  spread  out  in  the  stroma,  and  are  disposed  also  on 
both  surfaces.  In  the  stroma  they  are  rainitied  and  irregular,  as  in  the 
choroid  (fig.  230,  *),  and  may  contain  yellow,  brown,  or  very  dark  jtig- 
ment.  On  the  front  they  are  ovalish  or  rounded,  but  still  ramified ;  and 
behind,  where  there  is  a  ihick  layer  (uvea),  the  cells  are  round  without 
outrunners,  and  are  filled  with  granules.  The  color  of  the  iris  is  dependent 
upon  the  tint,  and  the  position  of  the  pigment. 

The  arleriei  of  the  iria  (fig.  232,  ")  have  a  looped  arrangement :  they 
are  derived  chiefly  from  the  long  and  the  anterior  ciliary  branches  (rf), 
but  some  come  from  the  vessels  of  the 
Fig.  232.  ciliary  processes.     On  arriving   at  the 

„  ciliary  muscle  the  long  ciliary  arteries 

form  a  circle  («)  around  the  margin  of 
the  iris ;  from  this  loop  other  anasto- 
motic branches  ar«  directed  towards  the 
pupil,  near  which  they  join  in  a  second 
arterial  circle  (/).  From  the  last  circle 
capillaries  run  to  the  pupil,  and  end  in 

The  reini  resemble  the  arteries  in 
their  arrangement  in  the  iris,  and  ter- 
minate in  the  veins  of   the  choroidal 

The  nervei  of  the  iris  (fig.  232,  a) 
divide  into  branches,  which  commu< 
nicate,  and  extend  towards  the  pupil; 
they  are  without  dark  outline,  and  their 
ending  is  not  known. 

Ciliary  Vessels  and  Nerves  (fig. 
231),     The  ciliary  arteries  are  ofTseta 
of  the  ophthalmic  (p.  51)),  and  supply 
the  choroid,  the  ciliary  processes,  and 
ipianofthsTet-     ^^^  'ris.     They  are  classed  into  poste- 
rior and  anterior,  and  two  of  the  first 
set  are  named  long  ciliary;  but  they 
xnnedgsaf  tha     „ij|  ^^t  be  seen  without  a  special  injec- 
in  Lbs  im  *'""  "^^  *'"'  ''sss'^'*  "f  '''^  ^y*- 

The  poiterior  ciliary  branches  (?) 
pierce  the  sclerotic  c< 
to  the  optic  nerve,  and  running  forwards  oi     ' 
at  different  points. 

Two  of  this  set  (long  ciliary)  are  directed  forwards,  one  on  eacli  side  of 
the  eyebali,  aud  form  a  circle  around  the  iris  in  llie  ciliary  muscle,  as  be- 
fore explained.  In  the  ball  the  outer  one  lies  ntther  above,  and  the  inner, 
rather  below  the  middle. 

The  anterior  ciVfcry  arteries,  five  or  six  in  number,  are  smaller  than  the 
posterior,  and  arise  at  the  front  of  the  orbit  from  muscular  branches  (p. 
AC) ;  they  pierce  the  sclerotic  coat  about  a  line  behind  the  cornea,  supply 
the  ciliary  processes,  and  join  the  circle  of  the  long  ciliary  vessels.  In 
inflammation  of  the  iris  these  vessels  are  enlarged,  and  offsets  of  them 
form  a  ring  around  the  cornea. 
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The  posterior  ciliary  veins  (fig.  231)  are  commonly  four  in  numl>er, 
and  the  branches  entering  these  trunks  form  arches  (h)  (vasa  vorticosa) 
on  the  surface  of  the  choroid  coat:  they  |)erforate  the  sclerotic  layer  at 
separate  points,  midway  between  the  cornea  and  the  optic  nerve,  and  end 
in  the  ophthalmic  vein. 

Anterior  ciliary  veins  begin  in  a  plexus  within  the  ciliary  muscle,  and 
accompany  the  arteries  through  the  sclerotic  to  end  in  the  ophthalmic: 
they  communicate  with  the  venous  space  of  the  sinus  circularis  iridis  (p. 
656). 

The  ciliary  nerves  (fig.  231,./^  are  derived  from  the  lenticular  ganglion, 
and  the  nasal  nerve  (p.  55).  Entering  the  back  of  the  eyeball  with  the 
arteries,  they  are  continued  with  the  vessels  b<*.tween  the  sclerotic  and 
choroid,  nearly  as  far  as  the  ciliary  muscle:  at  this  spot  the  nerves  send 
offsets  to  the  cornea,  and  piercing  the  fibres  of  the  ciliary  muscle,  enter 
the  iris,  but  their  manner  of  ending  is  unknown.  Offsets  from  the  nerves 
supply  the  ciliary  muscle  and  the  choroid. 

CiiAMBKR  OK  THE  Aqueous  Humor  (fig.  227).  The  space  between 
the  cornea  in  front  and  the  lens  behind,  in  which  the  iris  is  suspended, 
contains  a  clear  fluid  named  the  aqueous  humor.  In  the  foetus  before  the 
seventh  month  this  interval  is  separated  into  two  by  the  iris  and  the  pu- 
pillary membrane,  but  in^he  adult  it  is  only  partly  divided,  for  the  two 
communicate  through  the  pupil.  The  boundaries  of  the  two  chambers 
may  be  seen  in  the  eye  on  which  a  section  has  been  made. 

The  anterior  chamber  is  the  larger  part  of  the  space;  it  is  limited  in 
front  by  the  cornea,  and  behind  by  the  iris. 

The  posterior  chamber  (i)  is  a  narrow  interval  behind  the  iris  at  the 
circumference,  which  is  bounded  in  front  by  the  iris;  behind  by  the  lens 
capsule,  and  by  a  piece  of  the  membrane  (suspensory  ligament  of  the  lens) 
on  the  front  of  the  vitreous  humor:  and  at  the  circumference  by  the 
ciliary  processes. 

The  aqueous  humor  is  quite  transparent,  and  consists  nearly  of  pure 
water.  A  small  quantity  of  chloride  of  sodium,  with  some  extractive 
matter,  is  in  solution  in  it. 

The  Retina  (fig.  227,  c).  This  layer  (tunica  nervea)  is  in  part  con- 
tinous  with  the  optic  nerve,  and  is  the  most  delicate  of  all  the  coats  of  the 
eyeball.     On  it  the  image  of  objects  is  formed  in  the  bottom  of  the  eye. 

Dissection.  The  retina  can  be  satisfactorily  examined  only  on  an  eye 
which  is  obtained  within  forty-eight  hours  after  death.  To  bring  it  into 
view  on  the  eyeball  in  which  the  choroid  coat  was  dissected,  the  choroidal 
covering  must  be  torn  away  carefully  with  two  pair  of  forceps,  whilst  the 
eye  is  immersed  in  water  or  spirit. 

The  retina  is  the  most  internal  of  the  three  concentric  strata  in  the 
globe  of  the  eye,  and  is  situate  between  the  choroid  coat  and  the  trans- 
parent mass  (vitreous)  in  the  interior.  It  is  moulded  upon,  and  supported 
by  the  vitreous  body;  and  its  form  is  that  of  a  segment  of  a  sphere,  with 
a  large  a|>erture  in  front.  Beginning  behind  at  the  optic  nerve  (fig.  227, 
c)  the  thin  layer  extends  forwards  to  the  ciliary  processes  (their  outer  ex- 
tremities), where  it  ends  in  a  wavy  border — the  ora  serrata. 

Where  the  retina  cejises  in  front,  a  thin  gray  layer  (ciliary  part  of  the 
retina)  com|)08ed  of  elongated  nucleated  cells,  which  are  not  nerve  ele- 
ments, is  continued  on  as  far  as  the  tips  of  the  ciliary  processes  (fig.  235, 
j)  on  which  it  ends. 

The  retina  is  of  a  pinkish   gray  color,  and  is  semitransparent  when 
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fresh,  BO  that  an  iraage  can  be  seen  on  it  when  the  two  external  coats  of 
tlie  eye  liave  bi^'n  removeil;  but  it  soon  loses  this  trflnslucency,  and  it 
moreover  reiidei'ed  0|)H{]ue  by  the  action  of  water  and  other  substances. 
Its  thickness  is  greater  at  the  posterior  than  ihc  anterior  (lart  of  the  eye- 
ball, being  j'gth  of  an  inch  in  the  former,  and  ^Jgth  in  the  latter  sttua- 

On  the  onter  surface  of  the  dissected  retina  are  some  fine  fragments  of 
a  structure  (Jacob's  membrane)  to  be  noticed  presently,  which  float  in  the 
fluid  in  which  tlie  preparation  may  be  placed. 
Fig.  233.  The   inner   surface    is   smooth;    it  is   covered 

with  folds  in  a  preparation  of  an  eye  cut  in 
two,  but  these  lire  accidental,  in  conseiiuence 
of  the  membrane  having  lost  its  pro|>er  sup- 
port. At  the  spot  where  the  optic  neri'e  ex- 
pands (poms  opticus)  is  the  central  artery  of 
the  retina  (fig.  233). 

In  the  anterior  of  the  human  eye,  in  the 
axis  of  the  hall,  is  a  slightly  ellipticai  yellow 
part  (lig.  233),  j\th  of  an  inch  in  diameter, 
which  is  named  the  yellow  tpol  (limbus  luteus 
of  Sommerring).  Almost  in  the  centre  of  that 
OF  THi  RiTixi.  inihscshira  I'I'Ot  is  a  minute  hollow,  the  ^bi'ea  crrifro/it, 
ofitaabdi  i>  thuTciiov  iiii)bu(  which  appears  black  in  consequence  of  tlie 
imoii.,  hew  rppK.annd    b^     thinness  of  the  wall  allowing  the  dark  pigment 

■  biding  -  lud  In  IW  mliHls  tke      o„|gi  J^  jq  ]j^  gggn_ 

ih«  ii»rv»,  wi")!'  i*!.  ■«omp»nT-         Slractnre  (fig.    234).     In   the   retina  are 
ingaritrj.    isomincrriiig.)  layers  or  strata  with  bloodvessels,  viz.,  an  in- 

ner ('),  composed  of  tierve  elements ;  an  outer 
(')  ('Jacob's  membrane),  formed  of  )>eculiar  bodies;  and  an  intermediate 
or  granular  layer  (');  and  outside  all  is  n  pigmentary  stratum.  Passing 
through  the  hiyers  of  the  retina  except  Jacob's  and  the  pigmentary,  ore 
minute  threads — fibres  of  Mtiller. 

The  tat/rr  of  nrrre  tuhtlance  (')  is  made  up  of  nerve  fibres,  and  of  a 
molecular  matrix  containing  different-sized  nerve  cells;  these  constituents 
have  the  following  arrangement: — 

The  tubules  of  the  optic  nerve  (/«),  having  become  solid  in  texture  and 
gray  in  color  from  the  absence  of  the  white  substance  of  Schwann,  radiate 
in  bundles  from  the  end  of  the  optic  trunk,  and  communicate  together  to 
construct  a  thin  web  at  the  inner  asi])ect  of  the  nervous  layer;  this  delicate 
network  witli  lengthened  meshes  diminishes  in  strength  as  it  is  followed 
forwards. 

Outside  the  nerve  fibres  is  a  stratum  of  molecular  material  (f)  with 
large  pale  pyriform  and  roundish  nucleated  nerve  cells  (9)  with  ofTfiets; 
this  layer  begins  at  the  entrance  of  the  optic  nerve,  and  becomes  thinner 
as  it  extenda  forwards.  Around  the  optic  nerve  the  cells  are  arranged  in 
a  layer  one  deep,  but  over  the  yellow  a|)ot  they  are  about  six  or  eight 
deep  ;  near  the  ora  serraia  they  are  scattered  in  clusters.  An  offset  from 
each  cell  is  supjiosed  to  join  internally  the  ni 
are  prolonged  externally  into  the  molecular  n 


e  fibres ;  and  other  offsets 
rial  (/)  and  seem  lost  in 
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incs,  which  are  1 

trranged  with   (heir  ends 

inwards  and  c 
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The  rodt  (a)  arc  elongated  solid  and  grooved  iwrticlea,  which  are  pointed 
at  ihe  inner  end,  and  ure  more  numerous  than  the  other  elemenlB  ;  from 
their  inner  ends  tine  threads  (rod-libreH)  are  jirolonged  through  llie  outer 
set  of  grunulee  (c),  and  are  there  connected  with  elliptical  tmnsvereeljr 
striated  bodies.  The  conet  {b)  arc  shaped  like  a  flask  with  a  long  neck, 
and  have  the  larger  end  turned  inwards  :  they  <lo  not  |)roject  so  tar  out  as 
the  rods.  When  viewed  on  the  outer  aurraee,  they  form  large  isoluted  swell- 
ings (m)  amongst  the  ends  of  the  rods,  and  at  a  deeper  level.  By  their 
inner  ends  they  are  united  with  a  ]>ear-8lmped  cell  (lig.  234)  in  the  outer 
part  of  the  granular  layer,  and  are  said  to  reach  as  far  as  the  molecular 
material  (d)  between  the  two  sets  of  granules. 

F%.  234. 


KranxUr  Itjtt ;  and  Ihe  laiiiir  |t>nalir  ■■)'» 
ir  Jgined  bj  ■  Ibnti  (Ibrs  of  HlilJ«>  to  lbs 


iJ  -^  ^,    >   '       *.MIcr«.«p1..nP">^«-oflh.<.»Wr«rf.«l.flh.r.Hii. 

J^C'''^      •-  over  lh«j-HJow  .pot.  whrnlh-T.  .re  only  COM. 

/"       ^      /  I  '■  Aw«r«evoftheMtli..i.«rih.  xell"*.!"'-'"!"!!'' 


In  the  fresh  state  ImiIIi  are  soft,  clear,  an<l  homogeneous,  with  a  glisten- 
ing ap]>earance,  but  these  (Characters  are  soon  destroyed  by  water  and  other 
fluids  :  their  structure  is  very  uncertain. 

The  granular  layer  (*)  consists  of  innumerable  rounded  and  ovnlish 
bodirs  with  nuclei,  which  are  cnlh'cted  into  two  sets  (c  and  «),  with  on 
intervening  tine  molecular  material  (i^). 

In  the  inner  set  {e)  there  are  several  kinds  of  cells,  whose  nature  is 
unknown:  two  sets,  wbieb  are  oval  and  niiclented,  sre  said  to  have  this 
arrangement :  One  is  connected  with  the  tibres  of  Miiller ;  and  the  other 
has  a  fibre  at  each  end,  like  a  bipolar  ganglion -cell,  which  is  continued 
outwards  and  inwards  into  the  molecular  material  (rf  and  f). 

In  the  outer  set  {e)  two  kinds  of  nucleated  cells  are  to  be  recognized, 
which  are  connected  with  the  fibres  from  the  rods  and  cones  in  .lacob's 
layer.  The  cells  of  the  rod-fibres,  the  most  numerous,  are  elliptical,  and 
marked  by  cross  stria;  (Henle)  (fig.  234).     The  cells  of  the  cone-Qbres  ar« 
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pyriform  in  shape,  with  the  base  turned  to  the  cone,  but  are  free  from 
cross  stripes. 

The  intervening  molecular  portion  (rf)  has  a  striated  appearance,  from 
the  passage  of  the  fibres  of  Miiller  through  it. 

The  Jibres  of  Miifler  (fig.  234)  are  extremely  fine  threads,  which  pierce 
the  substance  of  the  retina,  supporting  and  uniting  the  several  layers,  as  with 
a  framework  of  areolar  tissue ;  they  reach  from  Jacob's  layer  to  the  inner 
surface.  As  they  pass  through  the  granular  layer  they  are  connected  with 
very  fine  threads  amongst  both  set  of  granules  (c  and  e)  ;  and  in  the  inner 
set  {e)  each  possesses  an  oval  nucleated  cell.  At  the  inner  surface  of  the 
retina  they  are  dilated  and  joined  to  each  other,  so  as  to  construct  a  bound- 
ing stratum  (/)  (membrana  limitans  interna) ;  and  at  the  outer  part  they 
are  united  into  another  boundary  line  at  the  bases  of  the  cones  (membrana 
limitans  externa). 

Structure  of  the  yellow  spot.  The  strata  of  the  retina  undergo  modifi- 
cations in  the  yellow  spot,  the  chief  of  which  are  the  following :  externally, 
the  rods  of  Jacob's  layer  (*)  are  absent,  and  the  cones  become  less  bulged 
and  longer  towards  the  centre.  Internally,  the  nerve  cells  (g)  of  the  layer 
(')  are  six  to  eight  deep,  but  the  nerve  fibres  {h)  gradually  cease  at  the 
edge  of  the  central  fovea.  The  intermediate  strata  thin  gradually  towards 
the  fovea  centralis,  where  they  are  so  blended  as  to  render  diilicult  their 
identification. 

The  yellow  color  is  due  to  pigment  diffused  through  the  substance,  ex- 
cept through  Jacob's  membrane  and  the  outer  set  of  cells  (c)  of  the  granu- 
lar layer.     Water  removes  it  easily. 

Capillary  vessels  occupy  the  yellow  spot,  whilst  the  larger  branches  pass 
around  on  each  side. 

The  pigmentary  layer  (fig.  227)  covers  the  outer  surface  of  the  retina, 
and  is  connected  thereto  by  fine  processes.*  It  consists  of  a  single  stratum 
of  six-sided  nucleated  cells,  with  granular  contents  (fig.  230,  ')  which  are 
applied  to  each  other  by  the  edges.  Each  possesses  a  nucleus  towards  the 
outer  surface,  and  much  pigment  towards  the  inner.  From  the  inner 
surface  of  the  cells  project  very  fine  threads,  which  penetrate  between 
the  rods  and  cones  of  Jacob's  layer.  The  pigmentary  layer  is  constituted 
thus  as  far  as  the  ora  serrata  of  the  retina ;  but  in  front  of  that  line,  viz., 
on  the  ciliary  portion  of  the  retina,  the  cells  are  rounded  and  full  of  pig- 
ment, and  are  continuous  with  the  pigment  on  the  ciliary  processes  and 
back  of  the  iris. 

Vessels  of  the  retina.  The  central  artery  of  the  retina,  accompanied  by 
its  vein,  enters  the  eyeball  through  the  optic  nerve  (p.  56).  Inside  the 
retina  the  vessel  divides  into  four  or  five  branches ;  these  pierce  the 
stratum  of  fibres  (fig.  234,  /*)»  and  end  in  a  network  of  capillaries  amongst 
the  ganglion  cells  (</),  and  in  the  molecular  material  outside  them  (J). 
In  the  yellow  spot  only  capillaries  exist. 

In  the  fcetus  a  branch  of  the  artery  passes  through  the  centre  of  the 
vitreous  mass  to  supply  the  lens  capsule. 

Vitreous  Body.  A  transparent  mass  fills  the  greater  part  of  the 
space  within  the  coats  of  the  eyeball  {1^^,  2'21^  h),  which  has  been  named 
vitreous  body,  from  its  i-esemblance  to  glass  ;  it  consists  of  a  clear  aqueous 

*  In  the  dissection  of  the  retina  this  pijjmentary  layer  is  removed  with  the 
choroid  throug:h  the  rupture  of  those  processes  ;  and  it  has  therefore  been  com- 
monly described  as  part  of  the  choroid  coat. 
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fluid,  contained  in  a  translucent  membrane,  and  has  the  consistency  of 
jelly. 

Dissection.  The  vitreous  body  may  be  seen  on  the  eye  on  which  the 
retina  was  dissected,  by  taking  away  the  retina,  the  iris,  and  the  ciliary 
muscle  and  processes. 

To  obtain  a  view  of  its  anterior  part,  with  the  lens  in  situation,  an  eye- 
ball should  be  fixed  upright ;  the  sclerotic  and  choroid  coats  are  to  be  cut 
through  about  a  quarter  of  an  inch  behind  the  cornea ;  and  on  removing 
carefully  the  cornea,  ciliary  muscle,  and  processes  with  the  iris,  the  vitre- 
ous body  will  be  appan;nt. 

The  vitreous  body  (fig.  227,  h)  is  globular  in  form,  and  fills  four-fifths 
of  the  ball,  supporting  the  retina.  In  front  it  is  slightly  hollowed,  and 
receives  the  lens  with  its  capsule  (^),  to  which  it  is  closely  united.  The 
finid  of  the  vitreous  body  has  nearly  the  same  composition  as  the  aqueous 
humor  with  some  salts  and  albumen.  Enveloping  the  whole  is  a  thin 
membrane  named  hyaloid; 

The  hyaloid  membrane  (n)  is  a  fine  transparent  covering  of  the  vitreous 
body.  It  passes  continuously  over  the  surface;  and  in  the  fotus  it  is 
connected  with  fibres  which  penetrate  the  mass.  On  the  inner  aspect  are 
a  few  delicate  nuclei. 

At  the  fore  part  it  is  joined  by  the  membrano  (J)  sup|K>rting  the  lens; 
and  it  ends  by  uniting  with  the  back  of  the  lens  capsule.  At  the  bottom 
of  the  ball  the  membrane  is  closely  connected  with  the  retina. 

Structure  of  the  vitreous  mass.  From  the  slow  escape  of  the  fluid  after 
puncture  of  the  hyaloid  membrane,  it  has  been  supposed  that  there  are 
membranous  partitions,  dividing  the  vitreous  mass  into  compartments 
which  communicate  with  each  other.  In  the  centre  of  the  vitreous  body 
is  a  fibrous  canal,  which  reaches  to  the  back  of  the  lens,  and  transmits  a 
branch  from  the  central  artery  of  the  retina  to  the  lens  capsule  in  the 
fuctus. 

The  vitreous  mass  and  the  hyaloid  membrane  are  extra- vascular,  and 
receive  their  nutritive  material  from  the  vessels  of  the  ciliary  processes 
and  retina. 

Suspensory  ligament  of  the  lens  (Zonule  of  Zinn).  This  is  a  transpa- 
rent membranous  structure  (fig.  2^5,  t),  placed  around  the  lens  capsule, 


Fig.  235. 

d.  Cornea. 

e.  Ciliary  mniiole. 
/.   IrU. 
ff.  Lens. 

i.   PoHterlor  charolier. 
J.   CiltMry  part  of  the  retina. 
m.  Ciliary  IlgHment. 
n.  Hyaloid  membrane, 
o.  Canal  of  Petit, 
r.  SlnoM  clrcnlarls  IrldU. 
*.  rilUry  proceaa. 
t.  Sufipennory  ligament  of  the  lena. 

EKLABOKO    RuPRBBEIfTATIOir  OF  THR  PART8  OF  THB   ETBBALL  OK  ON B   8IDB  OPPOflTB  THE  LeWS  : 
THB  LBTTBRa  BBFBB  TO  THB  8AMK  PABTS  AS  IK  THB  WOOPCDT,  227. 

which  joins  externally  the  hyaloid  membrane  opposite  the  anterior  termi- 
nation (ora  serrata)  of  the  retina.  After  the  ciliary  pro<;e8ses  of  the  cho- 
roid coat  are  detached  from  it,  dark  lines  of  pigment  cover  the  surface ; 
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and  when  these  are  washed  away  plaits  {ciliary  processes)  come  into  view, 
which  are  less  prominent  and  longer  than  the  processes  of  the  choroid 
coat,  and  do  not  quite  reacti  the  lens  capsule  internally.  The  two  8et«  of 
prominences  are  dovetailed  together — the  projections  of  one  being  received 
into  hollows  between  the  other.  In  this  membrane  are  stiff  longitudinal 
and  ehistic  fibres.  The  tenseness  or  laxness  is  influenced  by  the  state  of 
the  ciliary  muscle ;  for  during  its  contraction  the  membrane  is  rendered 
lax  by  the  drawing  forwards  of  the  ciliary  processes. 

Canal  of  Petit,  Around  the  margin  of  the  lens  capsule  is  a  small  canal 
(fig.  235,  o)  about  one-tenth  of  an  inch  across,  which  is  situate  between 
the  suspensory  ligament  and  the  front  of  the  hyaloid  membrane.  When 
the  canal  has  been  opened,  and  filled  with  air  by  means  of  a  blowpipe,  it 
is  sacculated  at  regular  intervals,  like  the  large  intestine,  by  the  inflation 
of  the  [>laits  of  the  anterior  boundary.  The  margin  of  the  capsule  of  the 
lens  projects  into  the  space. 

Lens  and  its  capsule.  The  lens  is  situate  behind  the  pupil  of  the  eye 
(flg.  227,  y),  and  brings  to  a  focus  on  the  retina  the  light  passing  through 
that  aperture. 

The  capsule  is  a  firm  and  very  elastic  transparent  case,  which  is  per- 
meable to  fluid,  and  closely  surrounds  the  lens :  it  is  seated  in  a  hollow  on 
the  front  of  the  vitreous  body.  The  anterior  part  projects  towards  the 
pupil ;  whilst  the  posterior  is  received  on  the  vitreous  mass,  to  which  it  is 
inseparably  united.  The  circumference  of  the  case  corresponds  with  the 
canal  of  Petit  (o). 

Its  anterior  surface  (fig.  227)  is  free,  and  touches  the  iris  (f),  but  is 
separated  from  it  by  a  slight  space  at  the  outer  part  (posterior  chamber,  i) ; 
it  gives  attachment  towards  the  circumference  to  the  suspensory  liga- 
ment (t). 

The  fore  part  of  the  capsule  is  four  or  five  times  thicker  than  the  poste- 
rior, as  far  outwards  as  the  attachment  of  the  suspensory  ligament,  and 
su])))orts  itself  after  the  removal  of  the  lens ;  it  is  firm  and  quite  trans- 
parent, and  remains  clear  for  some  time  when  immersed  in  spirit,  acids, 
and  boiling  water,  like  the  elastic  layers  of  the  cornea.  The  posterior 
part  of  the  capsule  is  thin  and  membranous,  and  decreases  in  thickness 
towards  the  centre :  it  is  joined  by  the  hyaloid  membrane  (n)  of  the  vitre- 
ous body. 

In  the  adult  human  eye  the  capsule  of  the  lens  is  not  provided  with 
bloodvessels  ;  but  in  the  foetus  a  branch  of  the  central  artery  of  the  retina 
supplies  it  (p.  666). 

Dissection,  The  lens  will  be  obtained  by  cutting  across  the  thin  mem- 
branous capsule  in  which  it  is  inclosed. 

The  lens  is  a  solid  and  transparent  doubly  convex  body ;  but  the  curves 
are  unequal  on  the  two  surfaces  (fig.  227,  ^),  the  posterior  being  greater 
than  the  anterior.  Its  margin  is  somewhat  rounded  ;  and  the  measurement 
from  side  to  side  is  one-third  of  an  inch,  but  from  before  back  about  one- 
fourth  of  an  inch.  The  density  increases  from  the  circumference  to  the 
centre ;  for  whilst  the  superficial  part  may  be  rubbed  off  with  the  finger, 
the  deeper  |X)rtion  is  firm,  and  is  named  the  nucleus. 

On  each  surface  are  three  lines  or  Stellas  diverging  from  the  centre,  and 
reaching  towards  the  margin  ;  they  are  the  edges  of  planes  or  septa,  and 
are  so  situate  that  those  on  one  side  are  intermediate  in  position  to  those 
on  the  other.  In  the  human  eye  they  are  not  distinctly  seen,  because  tli«y 
bifurcate  repeatedly  as  they  extend  outwards. 
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Covnrins  the  anierior  surface  of  the  lens,  and  connecting  it  witli  the 
c«psi)1c,  is  a  Inyur  of  very  trunsjiHrent  nucleated  polygo:uil  celln,  wliich 
can  be  recogniicd  only  in  n  freah  eye  :  these  become  elongHted  townnls  the 
circumference  of  the  lens,  and  seem  to  pUM  into  the  suiierHcial  lens-tibres. 

Slrnetiire,  After  the  lens  has  been  liitrdened  by  (i|(irit  or  boiling,  it  may 
be  deniunstnited  lo  consist  of  a  series  iif  layers  (lig.  '23li)  arranged  one 
within  another,  like  those  in  an  onion.  Under  the  microsco|>e  each  layer 
may  be  seen  to  be  constructed  of  minute  |iurullel  fibres.  It  consists  mostly 
of  albumen,  and  no  blaodvcswiK  arc  found  in  its  texture. 

The  laminm  of  each  surface  have  their  apices  in  the  centre,  where  the 
septa  meet ;  they  may  be  detached  from  one  another  at  that  si>ot,  and  may 
be  turned  outwards  towards  the  ei|ualor  of  the  lens. 

The  constituent  jibret  of  tiie  himirie  are  about  gi^Va''*  ^^  ^"  \ne\\  in 
diameter,  solid,  and  flattened  at  the  margin  of  the  lens ;  and  the  deei>er 


Fig.  236. 


Fig.  237. 


fibres  are  narrowed  and  less  distinct.  In 
the  sujferficial  softer  fibres  arc  contained 
granular  nuclei  (tig.  '237,  «). 

The  edges  are  slightly  waxy  ;  and  each 
fibrt^  touches  six  others  (fig.  237,  h),  viz., 
two  OH  each  side,  with  one  above,  and  an- 
other below:  contiguous  fibres  are  there- 
fore dovel*tih;d  together,  and  this  inter- 
locking is  best  Been  in  the  lens  of  the  cod-  ,^,  tait^a  of  iha  itm  iiiiiwiDif 

The  ends  are  sofi  and  not  well-defined, 
anil  are  connected  with  tlie  partitions  on  the  npjwsite  surfaces  of  the  lens 
in  this  way  : — those  attached  at  the  union  of  two  septa  on  the  one  aspect, 
are  lixed  to  the  extremity  of  a  septum  on  the  other  aspect:  and  the  fibres 
passing  between  two  septa  are  nearer  to  the  pole  at  one  end,  and  fartlier 
from  it  at  the  other,  while  t)ie  middle  ones  are  at  the  same  distance  from 
the  ends  of  the  septa  on  both  as|>ectB. 

Ckangrt  in  the  lm»  vitk  age.  The  form  of  the  lens  is  nearly  spherical 
in  the  fostus ;  but  its  convexity  decreases  with  age,  particularly  on  the  an- 
terior aspect,  until  it  becomes  flattened  in  the  adult. 

In  the  tictus  it  is  sof^,  is  reddish  in  color,  and  is  not  quite  transparent ; 
in  mature  age  it  is  firm  and  clear ;  and  in  old  age  it  becomes  flatter  on  both 
surfaces,  denser,  and  of  a  yellowisii  color. 
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CHAPTER  XL 

DISSECTION  OF  THE  EAR. 

The  organ  of  hearing  is  made  up  of  complex  parts,  which  are  lodged 
in,  and  attached  to  the  surface  of  the  temporal  bone. 

The  fundamental  structure,  as  in  the  eyeball,  is  an  expansion  of  a  spe- 
cial nerve  over  a  membrane  containing  fluid.  This  delicate  apparatus  is 
inclosed  in  bone  for  its  protection ;  and  it  is  surrounded  by  certain  acces- 
sory bodies  which  convey  to  it  the  vibrations  produced  by  the  sonorous 
undulations  of  the  air. 

The  auditory  apparatus  may  be  arranged  into  the  parts  outside,  and 
those  within  the  substance  of  the  temporal  bone. 

In  the  EXTERNAL  SET  wliich  may  be  first  examined,  are  included  the 
pinna  or  auricle,  and  the  auditory  canal:  the  former  has  been  noticed  at 
p.  45,  and  the  latter  is  described  below. 

The  AUDITORY  CANAL  (fig.  238)  (meatus  auditorius  externus)  is  the 
passage  which  leads  from  the  pinna  to  the  cavity  (tympanum)  in  the  tem- 
poral bone,  and  transmits  inwards  sonorous  undulations  of  the  air. 

Dissection.  To  obtain  a  view  of  this  canal,  a  recent  temporal  bone  is 
to  be  taken,  to  which  the  cartilaginous  pinna  remains  attached.  After  the 
removal  of  the  soft  parts,  the  squamous  piece  oi'  the  bone  in  front  of  the 
Glaserian  fissure  is  to  be  sawn  off;  and  the  front  of  the  meatus,  except  a 
ring  internally  which  gives  support  to  the  thin  membrana  tympani,  is  to 
be  cut  away  with  a  bone  forceps. 

The  canal  (fig,  238)  is  about  one  inch  and  a  quarter  in  length,  and  is 
formed  partly  by  bone,  and  partly  by  cartilage.  It  is  directed  forwards 
somewhat  obliquely.  In  shape  it  is  rather  flattened  from  before  back- 
wards; and  it  is  narrowest  in  the  osseous  part.  The  outer  extremity  is 
continuous  with  a  hollow  (concha)  of  the  external  ear,  and  the  inner  is 
closed  by  the  membrana  tympani. 

The  cartilaginous  part  (a)  is  largest.  It  is  about  half  an  inch  in 
length,  and  is  formed  chiefly  by  the  pinna  of  the  outer  ear  which  is  at- 
tached to  the  margin  of  the  meatus;  but  at  the  upper  and  posterior  aspect 
the  cartilage  is  deficient,  and  the  tube  is  closed  by  fibrous  tissue.  One  or 
two  fissures  (fissures  of  Santorini)  cross  the  piece  of  cartilage. 

The  osseous  part  (h)  is  about  three-quarters  of  an  inch  long  in  the  adult, 
and  is  constricted  sometimes  about  the  middle.  Its  outer  extremity  is 
dilated,  and  the  posterior  part  projects  farther  than  the  anterior;  the  greater 
portion  of  the  margin  is  rough,  and  gives  attachment  to  the  cartilage  of 
tiie  pinna.  The  inner  end  is  smaller,  and  is  marked  in  the  dry  bone  by  a 
groove  for  the  insertion  of  the  membrane  of  the  tympanum;  it  is  so  sloped 
that  the  anterior  wall  juts  beyond  the  posterior  by  about  two  lines. 

In  the  foetus  the  osseous  part  of  the  meatus  is  absent.  After  birth  it 
grows  out  of  the  osseous  ring  (tympanic  bone)  which  supports  the  mem- 
brana tympani. 

Lining  of  the  meatus,     A  prolongation  of  the  integument  lines  the 
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n  the  carti- 


rory  pasfiRj^,  and  is  united  more  clonely  to  tlic  osseous 
lous  portion;  it  is  contitiiie<l  over  (he  membniiie  o>'  tlie  tympanum  in 
form  of  a  tliin  pellicle.  At  llie  entrance  of  tlie  meatus  atv  a  lew  hairs, 
he  Hubeiitaneous  tiiiaut;  of  the  cartilaginous  part  of  the  meatus  lie  some 
minous  glunils  of  a  yellow-brown  color,  rewmbling  in  llnrtn  and  ar- 
lenient  the  sweat  gluntla  of  the  skin;  these  secrete  the  ear  wax,  and 


Tig.  238. 


open  on  the  surface  by  separate  orifices:  they  are  absent  in  the  osseous 
part,  and  are  most  abundant  in  that  portion  of  the  tube  which  is  Ibrmed 
by  fibrous  tiasue. 

Vrttelt  and  nrrveg.  The  meatus  receives  its  arlerirt  from  the  posterior 
auricular,  the  internal  maxillary,  and  the  temporal  branch  of  the  external 
carotid.  Its  nrrvn  are  derived  trom  the  auriculo-temporal  branch  of  the 
tif^h  nerve,  and  enter  the  auditory  [)as8age  between  the  bone  and  the  carti- 
biire  (p.  Ofi). 

JsNER  PARTfl  OF  Till!  BAR.  The  internal  constituents  of  the  organ  of 
hearing  are  inclosed  within  llie  temporal  bone,  and  consist  of  two  large 
spaces — tym[ianum  and  labyrinth,  with  their  accessory  parts. 

The  TVMFANI  M,  or  drum  of  the  ear  (fig.  238,  d),  is  a  hollow  inteqKwed 
between  the  meatus  auditorius  and  the  labyrinth.  It  communicates  with 
the  pharynx  by  a  lube  (r)  (Eustachian),  through  which  the  air  has  ac- 
cess; and  it  is  traversed  hy  a  chain  of  small  bones,  with  which  special 
muscles  and  tigamenis  are  connected.  Minute  vessels  and  nerves  are 
contained  in  the  Hjiace. 

IXtsection.  I'he  tympanic  cavity  should  be  examined  in  both  a  dried 
and  a  recent  bone. 

On  the  dry  temjioral  bone,  after  removing  moat  of  the  squamous  portion 
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by  means  of  a  vertical  cut  of  the  saw  through  the  root  of  the  zygoma  and 
tlie  Glaserian  fissure,  the  tympanum  will  be  brought  into  view  by  cutting 
away  with  the  bone  forceps  some  of  the  upper  surface  of  the  petrous  portion, 
and  the  anterior  part  of  the  meatus  auditorius. 

In  the  recent  bone  prepare  the  dissection  as  above,  but  without  doing 
injury  to  the  membrana  tympani,  the  chorda  tympani  nerve,  and  the  chain 
of  bones  witli  its  muscles. 

Form,  The  cavity  of  the  tympanum  has  the  form  of  a  slice  of  a  small 
cork,  about  a  quarter  of  an  inch  thick,  the  outer  and  inner  boundaries 
being  flattened  and  the  circumference  circular.  Its  size  is  greater  across 
the  space,  tlian  from  without  inwards;  in  tlie  former  direction  it  measures 
about  half  an  inch,  but  in  the  latter  not  more  than  a  quarter  of  an  inch. 

The  inner  boundary  (fig.  239)  is  of  greater  extent  than  the  outer,  and 
on  it  the  following  objects  are  to  be  noticed.  Occupying  nearly  the  whole 
surface  is  the  large  projection  of  the  promontory  (a)  ;  this  is  pointed  pos- 
teriorly, and  is  marked  by  two  or  three  minute  grooves  (d)  which  lodge 
the  nerves  in  the  anastomosis  of  Jacobson.  Above  and  below  the  nar- 
rowed part  of  the  promontory  is  a  large  aperture ;  both  lead  into  the 
labyrinth. 

The  upper  opening  (6),  semicircular  in  shape,  with  the  convexity  placed 
upwards,  is  named  fenestra  ovalis :  into  it  the  inner  bone  (stapes)  of  the 
osseous  chain  is  fixed.  The  lower  aperture  (c) — -fenestra  rotunda^  is 
rather  triangular  in  shape,  and  leads  into  the  cochlea ;  it  is  situate  within 
a  hollow,  which  is  somewhat  semi-elliptical  in  form.  In  the  recent  state 
it  is  closed  by  a  thin  membrane,  the  secondary  membrane  of  the  tym- 
panum. 

The  outer  boundary  of  the  cavity  is  formed  by  the  membrana  tympani 
(fig.  238,  c),  and  the  surrounding  bone.  Above  and  in  front  of  the  mem- 
brane, is  the  Glaserian  or  glenoid  fissure,  which  is  occupied  in  the  fresh 
condition  by  the  long  process  of  one  of  the  small  bones  (malleus)  ;  by  a 
small  muscle,  the  laxator  tympani ;  and  by  tympanic  vessels.  Crossing 
the  membrane  towards  the  upper  part  is  the  chorda  tympani  nerve,  which 
issues  through  the  Glaserian  fissure. 

The  circumference  of  the  tympanum  is  circular,  and  is  rough  and 
uneven  on  the  surface  here  and  there :  round  it  the  student  may  observe 
the  following  facts. 

The  roof  is  flattened,  and  consists  of  the  thin  osseous  plate  separating 
the  tympanic  cavity  from  the  cranium.  The  floor  is  narrower  than  the 
roof,  and  is  curved  over  the  subjacent  jugular  fossa  ;  it  has  more  or  less 
of  an  areolar  condition,  and  some  small  apertures  communicate  with  the 
fossa  beneath. 

At  the  posterior  part  of  the  circumference,  towards  the  roof,  is  one 
large  with  other  small  apertures,  leading  into  the  mastoid  cells  (fig.  239). 
Below  those  apertures,  but  near  the  inner  wall  and  on  a  level  with  the 
narrowed  part  of  the  promontory,  is  the  small  conical  hollow  projection 
{e)  of  iha  pyramid ;  this  is  perforated  by  an  aperture,  and  contains  the 
stapedius  muscle ;  a  minute  canal  connects  its  cavity  with  the  aqueduct  of 
Fallopius  :  sometimes  a  small  round  sjnculum  of  bone  attaches  the  pyramid 
to  the  promontory.  In  a  line  with  the  pyramid,  and  arching  upwards 
above  the  fenestra  ovalis,  is  a  bony  ridge  (/)  marking  the  situation  of  the 
aqueduct  of  Fallopius. 

The  front  of  the  tympanic  cavity  corresponds  with  the  carotid  artery, 
only  a  thin  piece  of  bone  intervening.     In  it  are  the  apertures  of  two 
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canals  which  lie  on  the  outer  side  of  the  parage  for  the  Teesel :  the  upper 
(A)  containe  the  tensor  tympani  muscle  ;  and  the  lower  (i')  is  the  Eusta- 
chian tube.  Between  the  two  canals  is  a  thin  osBeouei  Inminn,  which  ia 
hollowed  above  and  dilated  at  the  inner  end,  and  is  named  procttiut 
cochlea  rifarm  i*. 


itiaoiD  (BovoimD). 


Some  parts  that  have  been  referred  to  above,  viz.,  the  membrana  tym- 
pani, the  Eustachian  tube,  and  the  secondary  tympanic  membrane,  require 
Be pn rate  notice. 

The  membrtma  tympana  (lig.  240,  a)  is  a  thin  translucent  stratum  be- 
tween the  meatus  auilitorius  and  the  cavity  of  tlic  tympanum.  It  measures 
one-third  of  an  inch  across,  is  oval  in  form,  and  is  attached  by  its  circum- 
ference to  a  groove  at  the  inner  end  of  the  auditory  passage  ;  but  in  the 
foetus  it  is  titled  into  a  separate  osseous  ring,  the  tympanic  lione.  The 
membrane  is  placed  very  ohiiquvly  so  that  it  forms  with  the  floor  of  the 
meutus  an  angle  of  4.i  degrees,  and  the  outer  surface  is  directed  down* 
wards.  Towards  the  auditory  canal  the  surface  ia  concave  ;  but  in  the 
tym|ianum  it  is  convex,  and  attached  to  its  upper  half  is  the  handle  of 
th«  malleus  (6) — one  of  the  ossicles. 

Structure.  The  membrane  is  formed  of  three  strata — external,  internal, 
and  middle.  The  outer  one  is  continuous  with  the  intcgumenia  of  the 
meatus  audilorius;  and  the  inner  ia  derived  from  tlie  mucous  membrane 
of  the  lympanum.  The  middle  layer  ia  formed  of  white  and  yellow  fibrous 
tissues,  and  is  fixed  to  the  groove  in  the  bone.  From  its  centre,  where  it 
is  connected  with  the  handle  of  the  malleus,  fibres  radiate  towards  the 
circumference  ;  and  near  the  margin,  at  the  inner  surface,  lies  a  band  of 
stronger  circular  fibres  (fig.  240,  c),  which  bridges  across  the  notch  at 
the  upper  part  of  the  tym|)anic  bone. 

The  Enstaehian  tube  (fig.  '238,  e)  Is  the  channel  through  which  the  tym- 
panic cavity  communicates  with  the  fauces.  It  Is  about  an  inch  and  a  half 
in  length,  and  is  directed  downwards  and  inwards  to  the  pharynx.  Like 
the   meatus  auditorius,  it  is  jiartly  osseous  and   partly  cartilaginous  in 

The  oMtout  part  is  rather  more  than  half  an  inch  in  length,  and  ii  nar- 
rowed at  the  middle.     Its  courac  in  the  temporal  bone  is  along  the  angle 
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Fig.  240.  of  union  of  the  squamous  and  petrous  portions,  out- 

side the  passage  for  th«  carotid  artery.  Externally 
it  ends  in  a  dilated  and  somewhat  oval  openinj;,  with 
an  irregular  margin,  which  gives  attachment  to  the 
cartiluge. 

The  carlilaffiiioui  part  of  tlie  tube  is  nearlj  an 
inch  in  length,  and  extends  from  the  temporal  bone 
to  the  interior  of  the  pharynx  (p.  126). 

Through  this  tube  the.  mucous  membrane  of  the 
drum  of  the  ear  is  continuous  with  that  of  the  pha- 
rynx ;  and  through  it  the  mucus  escapes. 

The  teeondary  membrane  of  the  tympanum  is 
placed  witbin  the  fenestra  rotunda,  and  is  rather 
concave  towards  the  tympanum,  but  conves  towards 
the  cochlear  passage,  which  it  closes. 

It  is  formed  c^  three  strata,  like  the  membrane  on 
the  opposite  aide  of  the  cavity,  viz.,  an  external  or 
mucous,  derived  from  the  lining  of  the  tympanum  ; 
an  internal  or  serous,  continuous  with  that  clothing 
the  cochlea  ;  and  a  central  layer  of  fibrous  tissue. 

OB9ICI.E9  OP  THE  Tympandm  (fig.  242).  Three 
in  number,  they  are  placed  in  a  line  across  the  tym< 
panic  cavity.  The  outer  one  is  named  malleus  from  its  resemblance  to  a 
mallet;  tlie  next,  incus,  from  its  similitude  to  an  anvil;  and  the  last, 
stapes,  from  its  likeness  to  a  stirrup.  For  their  examination  the  student 
should  be  provided  with  some  separate  ossicles. 

The  malltut  (fig.  241)  is  the  longest  bone,  and  is  twisted  and  benl.  It 
is  large  at  one  end  (a)  (head)  and  small  and  pointed  at  the  other  (r) 
(handle)  ;  and  it  has  two  processes  with  a  narrowed  part  or  neck.  The 
head  or  capitulum  (a)  is  free  in  the  cavity,  is  oTal  in  shape,  and  is  smooth 
except  at  the  back,  where  there  is  a  depression  for  articulation  with  the 
next  bone.  The  ntek  {h)  is  the  slightly  twisted  [lart  between  the  head 
and  the  processes.  The  handle  or  manubrium  (c)  decreases  in  size  towards 
the  tip,  and  is  flattened  from  before  baekwards ;  but  at  the  extremity  it  is 
compressed  from  within  outwards  :  to  its  outer  margin  the  special  fibrous 
stratum  of  the  membrnna  tympuui  is  connected. 

The  procftsei  of  the  bone  are  two  in  number,  long  and  short.  The 
ghort  one  (e)  springs  from  the  root  of  the  handle  on  the  outer  side,  and 
touches  the  membrane  of  the  tympanum.  The  hay  process — processus 
gracilis  (rf),  is  a  flattened  slender  piece  of  bone,  which  projects  from  the 
neck  of  the  malleus  at  the  anterior  aapect,  and  extends  into  the  Glaserian 
fissure  :  in  the  adult  this  |>rocess  is  joined  with  the  surrounding  bone,  and 
cannot  be  separated  from  it. 

The  tncws  is  a  flattened  bone  (fig.  241),  and  possesses  a  body  and  two 
jirocesses.  The  body  (b)  is  hollowed  at  the  upper  and  anterior  part  to 
articulate  with  the  malleus.  The  two  ^rocewe*  (short  and  long)  extend 
from  the  side  opposite  to  the  articulation: — The  ihorter  process  (c)  is 
somewhat  conical,  and  is  received  into  the  large  aperture  of  the  mastoid 
ceils:  the  fony  process  (rf)  decreases  towards  the  extremity,  where  it  curves, 
and  ends  in  a  rounded  point  (e),  the  orbicular  process. 

The  ilapfn  (fig.  241)  has  a  base  or  wider  part,  and  a  head,  with  two 
eid^fg  or  crura,  like  a  stirrup.     The  ba»e  (if)  is  formed  by  a  thin  osseous 
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plate,  which  is  convex  at  one  margin  and  almost  straight  at  the  other,  cor- 
responding with  the  shape  of  the  fenestra  ovalis :  the  surface  turned  to  the 
vestibule  is  convex,  while  the  opposite  is  excavated.  The  head  (a)  is 
marked  by  a  superficial  depression  which  receives  tlie  orbicular  process  of 
the  incus ;  and  below  it  is  a  constricted  part  (6),  the  neck  of  the  bone. 
The  crura  (c)  extend  from  the  neck  to  the  base,  and  are  grooved  on  the 
inner  surface  :  the  anterior  cms  is  shorter  and  straighter  than  the  other. 

Fig.  241. 


The  thrbb  Ossiclm  of  tbb  Ttmpaitvx  :  thi  ointral  bokr  is  thr  Mallbvs,  tsi  LirT-HAVD 

BOMS  IXGCB,  AKD  TBI  RIOHT-HAHD  OHB  STAPBS. 

Malleas :  n.  head ;  5,  neek  ;  e,  long  haadle ;  d,  long,  and  e,  short  proeesa. 
Incna  :  a,  head  ;  6,  bodj ;  c,  short  proeesa  ;  d,  long  process  ;  «,  orblcalar  process. 
Stapes :  a,  head  ;  by  Deck  ;  c,  eras  ;  d,  base. 

Position  of  the  ossicles  (fig.  242).  The  malleus  ((f)  is  placed  vertically 
in  the  tympanum,  with  the  head  upwards,  and  the  joint  surface  turned 
backwards  to  articulate  with  the  incus.  Its  handle  is  inserted  externally 
into  the  membrana  tympani  between  the  mucous  and  fibrous  layers ;  and 
its  long  process  is  directed  forwards  into  the  Glaserian  fissure. 

The  incus  (e)  is  also  upright,  so  that  the  long  process  is  vertical,  and 
the  short  one  horizontal.  Externally  it  is  united  with  the  malleus ;  the 
short  process  is  received  into  the  large  aperture  of  the  mastoid  cells ;  and 
the  long  one  descends,  like  the  handle  of  the  malleus,  but  rather  posterior 
to  it  and  nearer  the  inner  wall  of  the  cavity,  to  join  inferiorly  with  the 
stapes. 

The  stirrup  bone  (/)  has  a  horizontal  position,  with  the  crura  directed 
forwards  and  backwards :  its  base  is  fixed  over  the  fenestra  ovalis,  and  its 
head  is  united  with  the  long  process  of  the  incus. 

Ligaments  of  the  ossicles.  The  small  bones  of  the  tympanic  cavity  are 
united  into  one  chain  by  joints,  and  are  further  kept  in  position  by  liga- 
ments fixing  them  to  the  surrounding  wall. 

Joints  of  the  bones.  Where  the  ossicles  touch  they  are  connected  together 
by  articulations  corresponding  with  the  joints  of  larger  bones ;  for  the  osse- 
ous surfaces  are  covered  with  cartilage,  are  surrounded  by  a  thin  capsular 
ligament  of  fibrous  tissue,  and  lubricated  by  a  synovial  sac.  One  articu- 
lation of  the  nature  above  described  exists  between  the  heads  of  the  mal- 
leus and  incus,  and  a  second  between  the  extremity  of  the  long  process  of 
the  incus  and  the  head  of  the  stapes. 

Union  of  the  bones  to  the  wall.  The  bones  are  kept  in  place  by  the 
reflection  of  the  mucous  membrane  over  them,  and  by  special  ligaments. 
From  the  head  of  the  malleus  a  short  suspensory  band  of  fibres  is  directed 
upwards  to  the  roof  of  the  tynpanum.  Another  ligamentous  band  (poste- 
rior) passes  backwards  from  the  incus,  near  the  end  of  its  short  process, 
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to  [Le  bone  supporting  it.     Anil  llie  biisR  of  tlje  8ta|>(.'8  U  count 
nmrgiu  of  ihe  t'encstra  ovalts  hy  fibres  cousti  luting:  an  orbicular  IJgami 

In  llie  recent  lione  the  tliin  mucous  membntiKf  doaes  tliu  interrid  b 
tneen  the  crura  of  the  sta|>eB,  and  is  attuclieil  to  the  groovu  on  lh( 
aspect. 

Mutcles  of  the  otsieUa  (fig.  242},  Three  miiacles  which  possess 
versely  atrialoil  tihres  are  connecteil  with  the  chain  of  bones ;  two  o 
arc  attached  to  the  m.iUeus.  Ihe  other  lo  the  stapes. 

The  tensor  timpani  (fig.  24*2,  h)  (internal  tnuscle  of  the  malleu*)i< 
largest  and  must  dislinel  of  the  muaeles  of  ilie  tympanum,  and  lakw 
shape  of  its  containing  lube,  which  must  hn  laid  open  to  see  it  coniplcl 
The  muade  nriiet  from  the  surface  of  its  bony  canal,  also  slightly  in  fnf 
from  the  cartilage  of  the  Euelachian  tube.     Posteriorly  it  cuds  ii 

don  which  is  refleoted  over  the  end  of  d 
Fig.  242.  cochlearifomi  proeesa,  and  U  intertedu 

to  the  inner  border  of  Ihe  bundle  of  « 
malleus,  near  its  base. 

Action.    The    muscle    draws 
the  handle  of  the  malleus  towards  llit)  {j 
ner  wall  of   the   tympanic   cavity, 
tightens  the  membnmc  of  the  tympanui 
and  an  ihe  long  process  of  the  inifuifl 
mnveil  inwunls  with  the  malleus  the  tai 
of  the  stapes  will   be   pressed    into  t 
fenestra  ovalis. 

LaxaloT  tyxupani  (fig.  242,  g)  (extd 
nal  muscle  of  the  malleus). 
necCnd  externally  with  the  spinouH  process 
of  the  sphenoid  Iwuk  ;  and  parsing  through 
(lie  Glaaerian  fissure,  il  is  attached  lo  ihti 
nock  of  the  malleus  above  the  processus 
gracilis. 

Action.  The  muscle  draws  inwanls  and 
forwards  the  upper  [lart  of  the  malleui^ 
and  tilts  outwards  the  handle,  sn  as  to  d^~ 
lax  the  membrana  tymjiani ;  and  on  \ 
cessation  of  the  contraction  of  the  t 
it  can  move  out  the  bony  chai 

The  itapediut  (fig.  242,  i)  \t  Iw 
in  the  canal  holowed  in  the  inlerioi 
the  pyramid.  Arising  inside  the  t 
the  muscle  ends  in  a  small  tendon,  w 
issues  from  the  pyramid,  and  is  ii 
into  the  neck  of  the  stapes  at  the  p 
rior  part. 

Action.  By  directing  the  neck  of  fi 
stapes  backwards  ihe  muscle  raises  the  fore  part  of  the  base  out  of  ll 
fenestra  ovalis,  diminishing  the  pressure  on  the  fluid  in  Ihe  vestibule ;  « 
supposing  il  to  conlract  simultaneoosly  with  the  tensor,  il  would  preM 
the  sudden  jar  of  ilie  stapes  on  that  fluid. 

Mxieout  niemlrane  nf  th«  tympanum.    The  mucous  lining  of  the  tyJ 
panic  cavity  adheres  closely  to  ihe  wall ;  it  is  continuous  with  that  vf  | 
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pharynx  through  the  Eustachian  tube,  and  is  prolonged  into  the  mastoid 
cells  through  the  a()ertures  leading  into  them. 

It  assists  to  form  [)art  of  tlie  menibrana  tjmpani,  and  of  the  secondary 
membrane  in  the  fenestra  rotunda  ;  it  is  reflected  also  over  tlie  chain  of 
bones  and  the  muscles,  ligaments,  and  chorda  tympani  nerve.  In  the 
tympanum  the  membmne  is  thin,  not  very  vascular,  and  secretes  a  watery 
fluid  ;  but  in  the  lower  (mrt  of  the  Eustachian  tube  it  is  thick  and  more 
vascular,  is  provided  with  numerous  glands,  and  its  epithelium  is  lami- 
nated. 

Its  surface  is  covered  with  a  columnar  ciliated  epithelium,  but  on  the 
membrana  tympani  and  the  ossicula  it  is  laminar  and  unciliated. 

Bloodvessels.  The  arteries  of  the  tympanum  are  furnished  from 
the  following  branches  of  the  external  carotid,  viz.,  internal  maxillary, 
posterior  auricular,  ascending  pharyngeal ;  and  some  offsets  come  from  the 
internal  carotid  in  the  temporal  bone.  The  veins  join  the  middle  menin- 
geal and  paryngeal  branches. 

The  internal  maxillary  artery  supplies  the  tympanic  branch  (fig.  240, 
d)  (inferior,  p.  93),  which  enters  the  cavity  through  the  Glaserian  fissure, 
and  distributes  a  branch  to  the  membrane  of  the  tympanum. 

The  stylo-mastoid  bmnch  of  the  posterior  auricular  artery  (p.  Sf)), 
entering  the  lower  end  of  the  aqueduct  of  Fallopius,  gives  twigs  to  the 
back  of  the  cavity,  and  the  mastoid  cells.  One  of  this  set,  superior  tym^ 
panic  (fig.  240,  f),  anastomoses  with  the  tympanic  bninch  of  the  internal 
maxillary  artery,  and  forms  a  circle  around  the  membrana  tympani,  from 
which  offsets  are  directed  inwards. 

Other  branches  from  the  ascending  pharyngeal,  or  from  the  inferior 
palatine  artery,  enter  the  fore  part  of  the  space  by  the  Eustachian  tube. 

Nerves.  The  lining  membrane  of  the  tympanum  is  supplied  from  the 
plexus  (tympanic)  between  Jacobson's  and  the  sympathetic  nerve :  but 
the  muscles  derive  their  nerves  from  other  sources.  Crossing  the  cavity 
is  the  chorda  tympani  bmnch  of  the  facial  nerve. 

Dissection  (fig.  243).  The  preparation  of  the  tympanic  plexus  will 
require  a  se|)arate  fresh  tem|K)ral  bone,  which  has  been  softened  in  diluted 
hydrochloric  acid,  and  in  which  the  nerves  have  been  hardened  afterwards 
in  spirit. 

The  origin  of  Jacobson's  nerve  from  the  glosso-pharyngeal  is  first  to  be 
sought  close  to  the  skull ;  and  the  fine  auricular  branch  of  the  pneumo- 
gastric  may  be  looked  for  at  the  same  time  (p.  113).  Sup{)osing  the  nerve 
to  be  found,  the  student  should  place  the  scali>el  on  the  outer  side  of  the 
Eustachian  tube,  and  carry  it  backwards  through  the  vaginal  and  styloid 
processes  of  the  lem|)oral  bone,  so  as  to  take  away  the  outer  part  of  the 
tympanum,  but  without  opening  the  lower  end  of  the  aqueduct  of  Fal- 
lopius. 

After  the  tympanum  has  been  laid  open,  Jacobson's  nerve  is  to  be  fol- 
lowed in  its  canal ;  and  the  branches  in  the  grooves  on  the  surface  of  the 
promontory  are  to  be  ])ur8ued :  one  of  these  arching  forwards  joins  in  the 
carotid  plexus ;  and  two  others  directed  upwards,  unite  with  the  large 
superficial  petrosal,  and  the  facial  nerve. 

The  connections  of  the  chorda  tympani  nerve  can  be  seen  on  the  prepa- 
ration used  for  the  muscles. 

The  tympanic  branch  of  the  glosso-pharyngeal  nerve  (fig.  243, '),  nerve 
of  Jacobson  (p.  112),  enters  a  special  aperture  in   the  temporal  bone,  to 
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reach  tlie  inner  wall  of  the  tympanum.  In  this  cavity  the  nerve  supplies 
filaments  to  the  lining  membrane  and  the  fenestra  rotunda  ;  and  it  terini- 
nates  in  the  three  undermentioned  branches,  which  are  contained  in 
grooves  on  the  promontory,  and  connect  this  nerve  with  otliers.' 

Fig.  243. 


Branchet.  One  branch  is  arched  forwards  and  downwards,  and  enters 
the  carotid  canal  to  communicate  with  the  sympathetic  (')  on  the  artery 
(p.  116). 

A  second  (')  is  directed  upwards  to  join  the  large  superficial  petrosal 
nerve  in  the  hiatus  Fallopii. 

And  itie  third  (*)  has  the  following  course  :  It  ascends  in  front  of  the 
fenestm  ovalis,  and  near  the  gangliform  enlargement  on  the  facial  nerre, 
to  which  it  is  connected  by  filaments  (dg.  35).  Beyond  the  union  with 
the  facia],  the  nerve  is  named  imcUl  luperjieial petrotal,  and  is  continued 
forwards  through  the  substance  of  the  temporal  bone,  to  end  in  the  otic 
ganglion  (p.  144). 

Nervtt  to  muiclei.  The  tensor  tympani  muscle  is  supplied  by  a  branch 
from  the  otic  ganglion  (fig.  34.?,  *) :  the  stapedius  receives  an  offset  from 
the  facial  trunk ;  and  the  laxBtor  tympani  from  the  chorda  tympani  nerve  (?). 

'  Instead  of  viewing  ihrae  nUmentB  as  oOsets  of  the  nerve  of  Jaoobson  thejr 
msy  be  BUppnsed  to  come  from  the  otlier  nerrea  :  acoording  to  this  view  tha  tjrn- 
panicpltxiu  would  bo  derived  from  several  sources. 
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The  chorda  tympani  (fig.  343,  *)  is  a  branch  of  the  facial  nerve  (p.  144). 
Entering  the  cavity  behind,  it  crosses  the  membrana  tympani,  and  issutu 
from  the  space  by  an  aperture  in,  nr  internal  Ut  the  Glaserian  Bssure ;  it 
joins  the  giutatory  nerve,  and  ita  farther  counte  to  the  tongue  is  described 
at  page  97. 

The  auricular  branch  of  the  vagus  nerve,  though  not  a  nerve  of  the 
tympanam,  is  an  offset  to  the  outer  ear,  and  may  be  now  traced  in  the 
softened  bone.  Arising  in  the  jugular  fossa  (p.  113),  the  nerve  enters  a 
special  canal,  and  croases  through  the  substance  of  the  temporal  bone  to 
the  back  of  the  ear. 

Tub  Labtrinth.  The  inner  portion  of  the  organ  of  hearing  iaeo 
named  from  its  complexness.  It  consists  of  three  spaces  surrounded  by 
dense  bone ;  and  of  sacs  containing  tluid  for  the  expansion  of  the  auditory 
nerve,  which  are  contained  within  the  former. 

The  033EOUS  LABTBiNTH  includes  the  vestibule,  the  semicircular  canals, 
and  the  cochlea  :  these  communicate  externally  with  tlie  tympanum,  and 
internally,  through  the  meatus  audilorius  internus,  with  the  cranial  cavity. 

The  VKBTiBtLE  (ftg.  244),  or  the  central  cavity  of  the  osseous  labyrinth, 
is  placed  behind  the  cochlea,  but  in  front  of  the  semicircular  canals. 


Diticction.  This  space  may  be  seen  on  the  dry  bone  which  has  been 
used  fur  the  preparation  of  the  tympanum.  The  bone  is  to  be  sawn 
through  vertically  close  to  the  inner  wall  of  the  tympanum,  so  as  to  lay 
bare  the  fenestra  ovalis  leading  into  the  vestibule.  By  enlarging  the 
fenestra  ovalis  a  very  little  in  a  direction  upwards  and  forwards,  the  ves- 
tibular space  will  appear ;  and  the  end  of  the  superior  semicircular  canal 
will  be  opened. 
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Other  views  of  the  cavity  may  be  obtained  by  sections  of  the  temi)oral 
bone  in  different  directions,  according  to  the  knowledge  and  skill  of  the 
dissector. 

The  vestibular  space  (tig,  244)  is  ovoidal  in  form,  and  the  extremities 
are  directed  forwards  and  backwards.  The  larger  end  is  turned  back,  and 
the  under  part  or  floor  is  more  narrowed  than  the  upper  part  or  roof.  It 
measures  about  ^th  of  an  inch  in  length,  but  it  is  narrower  from  without 
inwards.  The  following  objects  are  to  be  noted  on  the  boundaries  of  the 
space. 

In  front,  close  to  the  outer  wall,  is  a  large  aperture  (g)  leading  into  the 
cochlea ;  and  behind  are  five  round  openings  of  the  three  semicircular 
canals  (dj  e,/). 

The  outer  wall  corresponds  with  the  tympanum,  and  in  it  is  the  aper- 
ture of  the  fenestra  ovalis.  On  the  inner  wall,  nearer  the  front  than  the 
back  of  the  cavity,  is  a  vertical  ridge  or  crista  (b).  In  front  of  tlie  ridge 
is  situate  a  circular  depression,  fovea  hemispherica  (a),  which  is  pierced 
by  minute  apertures  for  nerves  and  vessels,  and  corresponds  with  the 
bottom  of  the  meatus  auditorius  internus.  Behind  the  crest  of  bone, 
near  the  common  opening  of  two  of  the  semicircular  canals,  is  the  small 
aperture  of  the  aqueduct  of  the  vestibule  (c),  which  ends  on  the  posterior 
surface  of  the  petrous  portion  of  the  temporal  bone. 

The  roof  is  occupied  by  a  slight  transversely  oval  depression,  fovea 
semi-elliptica ;  this  is  separated  from  the  fovea  hemispherica  by  a  prolonga- 
tion of  the  crista  (6)  on  the  inner  wall  before  mentioned. 

The  SEMICIRCULAR  CANALS  (fig.  245)  are  three  osseous  tubes,  which 
are  situate  behind  the  vestibule,  and  are  named  from  their  form. 

Dissection,  These  small  canals  will  be  easily  brought  into  view  by  the 
removal  of  the  surrounding  bone  by  means  of  a  file  or  bone  forceps.  Two 
may  be  seen  opening  near  the  aperture  made  in  the  vestibule,  and  may 
be  followed  thence  ;  but  the  third  is  altogether  towards  the  posterior  aspect 
of  the  petrous  portion  of  the  temporal  bone. 

The  canals  are  unequal  in  length,  and  each  forms  more  than  half  an 
ellipse.  They  communicate  at  each  end  with  the  vestibule,  but  the  con- 
tiguous ends  of  two  are  blended  together  so  as  to  give  only  five  openings 
into  that  cavity.  Each  is  marked  by  one  dilated  extremity  which  is 
called  the  ampulla.  When  a  tube  is  cut  across  it  is  not  circular,  but  is 
com[)ressed  laterally,  and  measures  about  ^\yth  of  an  inch,  though  in  the 
ampulla  the  size  is  as  large  again. 

From  a  difierence  in  the  direction  of  the  tubes,  they  have  been  named 
superior  vertical,  posterior  vertical,  and  horizontal. 

The  superior  vertical  canal  (a)  crosses  the  upper  border  of  the  petrous 
part  of  the  temporal  bone,  and  forms  a  projection  on  the  surface.  Its 
outer  end  is  marked  by  the  ampulla,  whilst  the  inner  is  joined  with  the 
following. 

The  posterior  vertical  tube  (6)  is  directed  backwards  from  its  junction 
with  the  preceding  towards  the  posterior  surface  of  the  temporal  bone ;  the 
upper  end  is  united  with  the  superior  vertical  canal,  and  the  lower  end  is 
free  and  dilated. 

The  horizontal  canal  {c)  has  separate  apertures,  and  is  the  shortest  of 
the  three.  Deeper  in  position  than  the  superior  vertical,  it  lies  in  the  sub- 
stance of  the  bone  nearly  on  a  level  with  the  fenestra  ovalis;  its  dilated 
end  is  at  the  outer  side  close  above  that  aperture. 
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Lining  membrane  of  the  og»eout  labyrinth.  A  thin  flbroiu  periosteal 
membrane  lines  the  vestibule  nnd  the  semicircul&r  canulg.  mid  \a  continuous 
with  the  fibrous  proceee  in  the  aqueduct  of  the  vestibule.  On  the  outer 
n&ll  ot'  the  cavity  it  stretches  over  the  fenestra  ovalis;  and  in  front  it  is 
prolonged  into  the  cochlea  through  the  aperture  of  the  ecala  vestibuli  (fig. 


Fig.  245. 


The  outer  surface  of  the  membrane  is  adlierent  to  tho  bone ;  but  the 
inner  is  covered  by  u  single  layer  ut'  flattened  epithelium.  It  is  supplied 
by  the  vestibular  vessels ;  nnd  it  secretes  a  thin  serous  fluid,  liquor  Cotun- 
nii,  or  perilt/mph,  which  surrouniU  the  membranous  labyrinth,  and  occu- 
pies for  a  short  distance  the  aqueduct:  this  fluid  also  tills  the  schIk  of  the 
cochlea. 

Cochlea.  This  part  of  the  osseous  labyrinth  has  a  position  anterior 
to  the  vestibule,  and  liiis  received  its  name  from  its  resemblance  to  a  spiral 
shell. 

Dittection.  To  obtain  a  view  of  the  cochlea  it  will  be  needful  to  cut 
or  file  away  the  bone  between  the  promontory  of  the  tympanum  and  the 
meatua  auditoriud  internus,  on  thu  preparation  before  used  for  displaying 
the  vestibule;  or  this  section  may  be  made  on  another  temporal  bone  in 
which  the  iiemicircular  canals  are  not  laid  bare.  For  the  same  dissection 
in  the  recent  state,  a  softened  bone  should  be  used. 

The  eocAtea  (fig,  246)  is  conical  in  form,  and  is  placed  almost  horizon- 
tally in  front  of  the  vestibular  siiace.  The  base  of  this  body  is  turned  to 
the  meatus  auditorius  intemus,  and  is  perforated  by  small  apertures  ;  whilst 
the  apex  is  directed  to  the  inner  wall  of  the  tym^wnum,  opposite  the  canal 
fur  the  tensor  tympani  muscle.  Its  length  is  about  a  quarter  of  an  inch, 
and  its  width  at  the  base  is  about  the  same.  Uesembling  n  spiral  shell  in 
construction,  the  cochlea  consists  of  a  tul>e  woun<l  round  a  centnti  part  or 
axis;  but  it  differs  from  the  shell  in  having  its  tube  subdivided  by  a  par- 

The  axil  or  modinlni  (tig.  216,  a)  is  the  central  stem  whicli  Bupporta 
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the  winding!!  of  tlie  spiral  tube.  Conical  in  8)ia|)e,  its  eixe  Oi 
rupidly  luwarda  the  la«t  hnlf  turn  of  the  tube,  but  it  enlarges  lit  1 
the  cochlea,  forming  k  second  small  cune  (&),  which  is  lieot.  TIip  uku  in 
perforated  by  canals  iia  for  ae  the  contracted  part  in  the  liunt  half  turn,  oni! 
tlie  central  one  is  larger  tbsu  the  others;  tliese  tranetnit  veueLi  bpJ 
*  1  the  fresh  slate. 


Fig.  246. 


The  tpiral  tube  forms  two  turns  and  a  half  around  the  Mpm,  and  ternii. 
nates  above  in  a  closed  extremity  named  the  cupola.     When  measured 
along  the  outer  side,  it  is  about  one  inch  and  a  half  long.     lU  diittm^tt^r  at 
the  beginning  is  about  one-tenth  of  an  inch,  but  it  diminishes  graduull^ 
half  that  size  towards  the  opposite  end. 

Of  the  coils  that  the  tube  makps,  the  Urst  is  much  the  largest ;  this  | 
jeclB  towards  the  tympanum,  and  gives  rise  to  the  eminence  of  the 
nionlory  on  the  inner  wall  of  that  cavity.     The  second  turn  i 
within  the  first  coil.    The  last  half  turn  bends  sharply  round,  and  pre 
a  free  margin  (b)  (the  edge  of  llie  axit'). 

In  the  recent  bone  the  tube  is  divided  into  two  main  paasa^s  (sc 
by  the  septum  (tig.  246,  e).  In  the  dry  bone  a  remnant  of  this  [  ~ 
is  seen  in  the  form  of  a  thin  phkte  iHine, — lamina  gpinilis,  projecting  ■ 
the  axis ;  and  on  the  outer  wall  is  a  sliglii  groove,  op[>osit«  the  rirf 
bone. 

Septum  of  the  tpiral  tube  (fig.  247).  The  partition  i 
dividing  the  tube  of  the  cochlea  into  two  passages 
and  a  membranous  ptortion  : — 

The  osteoui  part  ('),  formed  by  the  laminre  spiralis,  extends  about  I 
way  across  the  lube.  Interiorly  it  begins  in  the  vestibule,  where  it  is  widf, 
and  is  attached  to  the  outer  wall  so  as  to  shut  out  the  fenestra  rotunda  from 
that  cavity  ;  and  diminishing  in  size  ends  above  in  a  point, — the  hantal 
opposite  the  last  half  turn  of  the  cochlea.  Between  the  hamulus 
axis  a  space,  which  is  converted  by  the  membranous  [lart  of  the 
into  a  foramen  (fig.  346,/)  (hiutiis,  heliuotrema).  and  allows  the  i 
communication  of  the  two  chief  passages  of  the  cochlear  lube. 

The  lamina  spiralis  is  formed  by  two  plates  of  the  bone,  which  i 
canals  for  vessels  and  nerves,  and  are  separated  farthest  from  each  i> 
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the  axis.  The  surface  of  the  lamina  which  is  turned  to  the  lower  of  the 
two  cochlear  passages  (st)  is  most  pierced  by  apertures.  The  opposite 
sarface  is  covered  in  the  outer  fifth  of  its  extent  by  a  border  or  limbus  of 
fibrous  structure  (a),  which  ends  in  wedge-shaped  teeth  near  the  margin 
of  the  bony  plate  (denticulate  lamina,  Bowman). 

Fig.  247. 


A  DiAOKAM  OF  A  Sbotiov  OF  TBI  Ti7Bi  OF  TBI  CooBLRA  BvLABOBD  (modified  from  Henlo). 


8V.  ScaU  Teitibnli. 
ST.  Scala  t^mpaoi. 
CC.  CauAl  of  the  cochlea. 

1.  Membrane  of  ReUaner. 

2.  Cochlear  branch  of  the  anditorj  nerre. 
S.  Lamina  ■piralis  ossea. 

4.  Ligamentam  apirale. 
a.  Lamina  dentiealata. 
h.  Snlciu  eplralls. 


e.  Tjmpanie  lip  of  the  salens  spiralis. 

d.  Inner  rods  of  Corti. 

0.  Outer  rods  of  Cortt. 

/.  Lamina  retlonlaris. 

i.  Inner  hair  oells. 
m  b   Membrana  basUaris. 
m  e.  Membraoe  of  Corti. 

p.  Outer  hair  cells. 
«  m.  Central  spaee  between  the  rods. 


Between  the  teeth  and  the  underlying  bone  is  a  channel  (6),  lined  by 
flat  epithelium,  which  is  called  sulcus  spiralis :  its  edges  are  named  ves- 
tibular (a)  and  tympanic  (e). 

The  membranous  part  of  the  septum  (membrana  basilaris,  fig.  247,  m  b) 
reaches  from  the  lower  edge  (c)  of  the  laminue  spiralis  to  the  groove  in  the 
outer  wall  of  the  cochlear  tube.  Its  width  varies  : — near  the  base  of  the 
cochlea  it  forms  half  of  the  partition  across  the  tube,  but  at  the  apex, 
where  the  bony  part  is  wanting,  it  constructs  the  septum  altogether. 

This  membrane  is  firm  and  stifi*,  and  possesses  fine  radiating  lines  which 
cause  it  to  split  in  shreds.  At  its  outer  attachment  there  is  a  fibrous  band 
(*)  (ligamentum  spirale,  Kblliker)  fixing  it  to  the  bone. 

Scaled  of  the  cochlea  (fig.  246).  The  tube  of  the  cochlea  is  divided  by 
the  septum  into  two  primary  passages,  of  which  one  is  the  scala  tympani 
(st)  and  the  other  scala  vestibuli  (sv);  but  the  latter  is  rendered  smaller 
by  two  canals  being  cut  ofi*  from  it  by  membranes. 

These  passages  are  placed  one  above  another,  the  scala  vestibuli  (sv) 
being  the  nearest  the  apex  of  the  cochlea.  Above  they  communicate 
through  the  aperture  named  helico-trema  (/).    Below  they  end  differently, 
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as  the  names  express : — the  scala  vestibuli  opens  into  the  front  of  the  ves- 
tibule (fig.  244,  g) ;  but  the  scala  tympani  is  shut  out  from  the  vestibular 
cavity  by  the  lamina  spiralis  of  the  septum  cochlese,  and  is  closed  below 
by  the  membrane  of  the  fenestra  rotunda,  though  in  the  dry  bone  it  opens 
into  the  tympanum. 

Each  has  certain  peculiarities.  The  vestibular  scala  extends  into  the 
apex  of  the  cochlea ;  whilst  the  tympanic  scala  is  largest  near  the  base. 
Connected  with  the  last  is  the  small  aqueduct  of  the  cochlea,  which  begins 
close  to  a  ridge  near  the  lower  end  of  the  scala,  and  opens  at  the  lower 
border  of  the  petrous  ix)rtion  of  the  temporal  bone. 

The  scalae  are  clothed  with  a  thin  fibrous  membrane,  continuous  with 
that  in  the  vestibule :  in  the  scala  tympani  it  helps  to  close  the  fenestra 
rotunda,  forming  the  inner  layer  of  the  secondary  membrane  of  the  tym- 
panum, and  joins  the  fibrous  process  in  the  aqueduct  of  the  cochlea.  The 
fluid  of  the  vestibular  space  fills  both  scalae. 

Smaller  partitions  op  the  cochlea  (fig.  247).  Two  thin  mem- 
branes are  prolonged  from  the  septum  to  the  outer  wall,  across  the  vestibu- 
lar scala.  One  is  called  membrane  of  Reissner,  and  the  other  membrane 
of  Corti. 

The  membrane  of  Reissner  Q),  which  is  easily  torn,  is  prolonged  ob- 
liquely from  the  upper  surface  of  the  septum  cochleae,  where  the  limbus 
ends,  to  the  outer  part  of  the  tube  of  the  cochlea,  so  as  to  cut  off  a  small 
channel, — the  canal  of  the  cochlea  (cc).  It  is  formed  by  a  very  thin  layer 
of  fine  connective  tissue  with  blood  capillaries,  and  is  covered  by  the  epi- 
thelial lining  of  the  two  spaces  between  which  it  intervenes. 

The  membrane  of  Corti  (mc)  (membrana  tectoria)  stretches  horizon- 
tally across  the  tube  of  the  cochlea  near,  and  parallel  to  the  membrana 
basilaris.  Internally  it  is  attached  to  the  limbus  of  the  septum  cochleae, 
and  externally  to  the  wall  of  the  cochlear  tube.  It  is  a  thin  elastic  trans- 
versely-fibred layer,  which  is  thicker  internally  than  externally.  Between 
it  and  the  membrana  basilaris  (mb)  is  a  narrow  channel  for  the  reception 
of  the  organ  of  Corti. 

Smaller  passages  of  the  cochlea  (fig.  247).  The  spaces  result- 
ing from  the  subdivision  of  the  scala  vestibuli  by  the  membranes  above 
noticed  are  two  in  number,  viz.,  canal  of  the  cochlea,  and  space  for  the 
organ  of  Corti. 

The  canal  or  duct  of  the  cochlea  (cc)  is  the  narrow  interval  towards 
the  outer  part  of  the  cochlear  tube,  between  the  membrane  of  Reissner  (*), 
and  the  membrane  of  Corti  (mc).  It  extends  from  apex  to  base  of  the 
cochlea  like  the  larger  scalae ;  it  is  lined  by  epithelium,  and  contains  a 
fluid  (endolymph). 

Above  it  reaches  into  the  cupola  and  is  closed.  Below  it  is  joined  by 
a  very  small  tube  (lig.  248,  c)  (canalis  reuniens  Hensen),  with  the  saccule 
in  the  vestibule. 

The  space  for  the  organ  of  Corti  is  a  narrow  interval  corresponding  in 
in  depth  with  the  sulcis  spiralis,  and  is  placed  between  the  membrane  of 
Corti  (mc)  and  the  membrana  basilaris  (mb).  It  contains  the  organ  of 
Corti  and  is  filled  with  fluid. 

The  ORGAN  OF  Corti  (fig.  247)  rests  on  the  membrana  basilaris  (mb), 
and  occupies  a  narrow  space  between  this  and  the  membrane  of  Corti ;  it 
consists  of  rods  and  cells  placed  vertically  on  each  side  of  a  median  space 
(sm). 

The  rods  are  firm  peculiar  bodies,  which  are  arranged  in  two  rows  (d 
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and  e)  over  an  intervening  triangular  space  ;  they  slant  towards  each  other 
above,  and  are  separated  below  like  the  rafters  in  a  roof.  The  inner  row, 
the  more  numerous,  are  in  contact  with  each  other  on  the  sides,  and  the 
outer  set  touch  only  by  the  upi)er  end.  Where  they  touch  above  they  are 
flattened  and  directed  out,  the  inner  (tf)  overlapping  the  out^r  (e) ;  and 
where  they  rest  on  the  membrana  basilaris  each  is  provided  with  a  nucleus- 
like body. 

The  ceUs,  somewhat  like  columnar  epithelium  (fig.  247),  are  nucleated, 
and  are  arranged  vertically  on  the  sides  of  the  rods :  the  lower  end  is  fur- 
nished with  a  process  which  directed  to  the  membrana  basilaria,  and  the 
other  placed  upwards,  is  provided  with  stiff  filaments  or  hairs. 

The  inner  set  (i)  stand  in  a  single  line  between  the  sulcus  spiralis  and 
the  inner  row  ot  rods.  The  other  set  (p)  four  deep,  are  flattened  and 
riband-like,  and  bulged  below,  and  are  placed  outside  the  external  row 
of  rods ;  the  filaments  at  the  upper  end  project  through  apertures  in  the 
layer  (f)  above  them. 

Lamina  reticularis  (f)  (Kolliker).  A  very  thin  layer  of  flattened  par- 
ticles (phalanges)  is  continued  over  the  outer  half  of  the  organ  of  Corti  ; 
in  it  are  apertures,  through  which  pass  the  filaments  at  the  end  of  the 
cells.  And  around  the  upper  ends  of  the  inner  cells  is  a  similar  uniting 
material.     It  is  supposed  to  fix  and  keep  in  place  the  cells. 

An  epithelial  layer,  consisting  of  cubical  cells,  covers  the  floor  of  the 
space  outside  and  inside  the  organ  of  Corti. 

The  MEMBRANOUS  LABYRINTH  (fig.  248)  is  Constituted  of  sacs,  contain- 
ing fluid,  in  which  the  auditory  nerve  is  expanded.  The  sacs  are  two  in 
number,  viz.,  utricle  and  saccule,  and  have  the  general  shape  of  the  sur- 
rounding bony  parts ;  they  are  confined  to  the  vestibule  and  the  semicir- 
cular canals.     Surrounding  them  is  the  perilymphic  fiuid. 

Dissection,  The  delicate  internal  sacs  of  the  ear,  with  their  nerves, 
cannot  be  dissected  except  on  a  temporal  bone  which  has  been  softened  in 
acid,  and  afterwards  put  in  spirit.  The  previous  instructions  for  the  dis- 
section of  the  osseous  labyrinth  will  guide  the  student  to  the  situation  of 
the  membranous  structures  within  it,  but  the  surrounding  softened  mate- 
rial must  be  removed  with  great  care. 

A  microscope  will  be  needed  for  the  complete  examination  of  the  sacs. 
For  the  display  of  the  bloodvessels  a  minute  injection  will  be  required. 

The  utricle  (fig.  248,  rf),  or  the  common  sinus,  is  the  larger  of  the  two 
sacs,  and  is  situate  at  the  posterior  and  upper  part  of  the  vestibule,  oppo- 
site the  fovea  semi-elliptica  in  the  roof.  It  is  transversely  oval  in  form, 
and  connected  with  it  posteriorly  are  three  looped  tubes,  which  are  pro- 
longed into  the  semicircular  canals. 

These  prolongations  (y)  are  smaller  than  the  osseous  tubes,  being  only 
one  third  of  their  diameter ;  and  the  interval  between  the  bone  and  the 
membrane  is  filled  by  fluid — the  perilymph.  In  form  they  resemble  the 
bony  cases,  for  they  are  marked  at  one  end  by  a  dilatation  (^f)  corre- 
sponding with  the  ampulla  of  the  osseous  tube  ;  and  further,  two  are 
blended  at  one  end,  like  the  canals  they  occupy  :  they  communicate  with 
the  utricle  by  five  openings,  and  are  filled  with  the  fluid  of  that  sac.  At 
each  ampullary  enlargement  there  is  a  transverse  projection  into  the  inte- 
rior of  the  cavity,  and  at  that  spot  a  branch  of  the  auditory  nerve  enters 
the  wall. 

The  utricle  and  its  ofisets  are  filled  with  a  clear  fiuid,  like  water,  which 
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is  named  mdolymph  ;  and  m  the  wall  oT  the  sac  is  a  small  calcareoas  de- 
posit (otolith,  «)  opposite  the  entrance  of  the  nerve  into  it. 

The  taeetUe  (fig.  248,  a)  is  a  smaller  and  rounder  cyst  than  the  atricle, 
and  is  placed  in  front  of  it  in  the  hollow  of  the  fovea  bemispherica.  It  is 
separate  from  the  other ;  but  it  is  continuous,  below,  hy  a  short  and  small 
duct  (c,  ductus  reuniens)  with  the  canal  of  the  cochlea. 

Like,  the  larger  sac  it  has  a  translucent  wall,  in  which  is  an  otolith  (h) 
opposite  the  entrance  of  the  nerve ;  it  is  also  filled  hj  endolympb,  which  ii 
continued  into  the  canal  of  the  cochlea  through  the  ductus  reuniens. 

Fig.  248. 


Structure  of  the  tact.  The  wall  of  the  sacs  of  the  merobranons  labjrintli 
is  translucent  and  firm;  but  it  is  more  opaque  where  the  vessels  and 
nerves  enter  it  Three  strata  enter  into  its  construction,  together  with 
bloodvessek  and  nerves. 

The  outer  fibrous  covering  is  loose  and  flocculent,  is  easily  detached, 
and  contains  irregular  pigment  cells  with  ramifying  bloodvessels.  The 
middle  stratum  (tunica  propria)  is  clear  and  tough,  like  the  hyaloid  mem- 
brane in  the  interior  of  the  eyeball :  its  inner  surface  is  irregular,  owing 
to  slight  eminences ;  and  in  the  ampulla  of  the  semicircular  tube  this  layer 
forma  a  transverse  projection.  The  inner  one  is  formed  by  a  layer  of 
flattened  nucleated  cells,  which  are  continued  over  the  eminences  in  the 
interior.  In  ihe  region  of  the  nerve,  both  in  the  ampulla  of  the  semicir- 
cular canal  and  in  tlie  sacs,  the  epithelium  is  said  to  become  columnar, 
and  to  have  intermixed  spindle-shaped  nucleated  cells  (like  the  olfactorial), 
which  possess  hair-iike  processes  at  their  free  ends. 

The  small  calcareous  masses,  or  the  ofMht,  consist  of  minata,  elon- 
gated, six  or  eight-sided  particles  of  carbonate  of  lime,  which  are  pointed 
at  the  ends,  and  are  situate  in  the  inner  part  of  the  wall  of  the  utricle  and 
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saccule.     Within  the  enlargement  of  each  Remicircular  tube  there  is  also 
a  calcareous  material. 

Bloodvessels.  The  membranes  of  the  labyrinthic  cavity  receive 
their  blood  from  an  artery  which  enters  the  internal  auditory  meatus  with 
the  nerve ;  but  some  offsets  from  the  posterior  auricular  supply  their 
hinder  part. 

The  internal  auditory  artery  arises  from  the  basilar  trunk  within  the 
skull  (p.  175),  and  enters  the  internal  meatus  with  the  auditory  nerve. 
In  the  bottom  of  that  hollow  it  divides  into  two  branches-— one  for  the 
vestibule,  the  other  for  the  cochlea. 

The  branch  of  the  vesttbuUj  after  piercing  the  wall  of  the  cavity,  sub- 
divides into  small  offsets,  which  supply  the  lining  membrane,  and  ramify 
over  the  sacs,  and  the  tubes  occupying  the  semicircular  canals.  The 
vessels  end  in  a  network  of  capillaries  on  the  exterior  of  the  special 
layer  of  the  sacs,  and  this  is  most  developed  about  the  termination  of  the 
nerves. 

The  branch  of  the  cochlea  subdivides  into  twigs  which  enter  the  canals 
in  the  modiolus.  Small  offsets  from  these  are  directed  outwards  through 
canals  in  the  lamina  spiralis,  and  communicate  together  in  loops  near  the 
margin  of  that  osseous  zone.  From  this  anastomosis  vessels  are  supplied 
to  the  basement  layer  and  the  membrane  lining  the  scalse  ;  but  the 
septum  cochleae  prevents  the  communication  of  the  vessels  of  the  two 
passages. 

A  longitudinal  vessel  is  placed  on  that  surface  of  the  membranous  part 
of  the  septum  cochlese  which  is  turned  to  the  scala  tympani,  and  is  oppo- 
site the  outer  rods  of  Corti ;  it  communicates  here  and  there  with  the 
arterial  loops  before  mentioned. 

The  vein.  One  branch  of  vein  is  derived  from  the  cochlea,  and 
another  from  the  membranous  labyrinth  :  the  two  are  united  near  the 
cochlea,  and  the  trunk  ends  in  the  superior  petrosal  sinus  in  the  base  of 
the  skull. 

Nerve  op  the  Labyrinth  (fig.  249).  Only  one  special  nerve,  audi' 
tory  (p.  181),  18  distributed  to  the  labyrinth.  Entering  the  internal 
auditory  meatus,  the  nerve  divides  into  two  branches,  like  the  artery, 
viz.,  an  anterior  for  the  cochlea,  and  a  posterior  for  the  membranous 
labyrinth.  In  the  trunk  and  in  both  branches  nerve  cells  are  contained  : 
in  the  branch  to  the  labyrinth  they  form  a  swelling  {intume$cenlia  ganylio- 
formis  of  Scarpa). 

The  cochlear  branch  divides  at  the  base  of  the  modiolus  into  twigs, 
which  enter  it,  and  are  directed  outwards  with  the  vessels  into  the  canals 
in  the  lamina  spiralis  (fig.  247, ').  As  they  enter  the  lamina  they  form 
a  plexus  with  ganglion  cells,  and  are  continued  onwards  near  the  scala 
tympani,  being  still  plexiform,  as  far  as  the  edge  of  the  bone.  At  this 
spot  they  leave  the  bone,  and  are  arranged  in  conical  bundles,  which  pass 
through  apertures  at  the  junction  of  the  bone  with  the  lamina  basilaris  of 
the  septum  cochleae :  consisting  now  of  axis  cylinders  they  are  directed 
towards  the  cells  of  the  organ  of  Corti,  but  their  ending  is  unknown. 

The  vestibular  branch  ends  in  three  nerves  for  the  membranous  laby- 
rinth ;  these  pierce  the  cribriform  plate  in  the  bottom  of  the  meatus,  and 
are  thus  distributed : — One  appertains  to  the  utricle  (c),  and  to  the  en- 
largements on  the  tubes  contained  in  the  superior  vertical  and  horizontal 
semicircular  canals  (fig.  249) ;  a  second  ends  in  the  saccule  (a) ;  and  the  third 
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belongs  to  the  ampullar^  swelling  (J)  on  the  lube  in  the  posterior  rerticml 
semicircular  canal. 

On  the  tact  the  nerve  divides,  and  ita  filatnenl«  separate,  some  SbrilB 
passing  through  the  otolith  and  others  outside  it,  and  pierce  the  middle 
layer  of  the  wall,     Now  becoming  axis  cylinders  they  divide,  and  unite 

Fig.  249. 


in  a  plexus  beneath  the  epithelium,  and  are  thought  to  be  united  with  the 
deeii  ends  of  the  spindle-shaped  cells  with  hair-like  processes. 

On  the  ampullar]/  enlargement  of  the  ttetnicircular  tubes  the  nerve 
enters  the  external  side,  where  it  forms  a  forked  eminence  (Steifensand), 
corresponding  with  the  projection  in  the  interior.  The  nerve  divides  at 
first  into  two  chief  pieces,  which  are  directed  to  the  sides;  and  it  is  doubtfol 
whether  filaments  extend  into  the  tube  beyond  those  eminences.  Finally 
it  pierces  the  wall  of  the  tube,  and  forming  a  sub-epithelial  plexus  of 
nerve-fibres,  as  in  the  utricle,  is  supposed  to  be  connected  with  fimilar 
auditorial  cells. 
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The  letter  (o)  refers  to  the  origin,  (e)  to  the  eonree,  and  (d)  to  the  distribution 
of  a  nerve  or  Teseel  which  is  described  In  different  pages. 


ABDOMEN,  430 
surface  of,  404 
Abdominal  aorta,  444,  489 
cavity,  430 
hernia,  420 
regions,  431 
ring,  external,  410 
internal,  417,  422 
Abducens  nerve,  (o)  180.  (d)  67,  (o)  32 
Abdactor  minimi  digiti,  278 
pedis,  616 
pollicis  maniis,  277 
pedis,  616 
Accessorius  muscle,  620 

ad  sacro-lumbalem,  362 
Accessory  nerve  of  the  obturator,  (o)  495, 
(d)  577 
pudic  artery,  399,  516 
spleens,  465 
Acini  of  the  liver,  structure,  469 
Acromial  artery,  inferior,  234 
cutaneous  nerves,  242 
thoracic  artery,  233 
Acromio-clavicular  articulation,  246 
Adductor  brevis,  577 
longus,  576 
magnus,  570,  599 
minimi  digiti,  278 
oculi,  57 

pollicis  man(^s,  278 
pedis,  621 
Air-cells  of  the  lung,  335 
Alar  ligaments  of  the  knee,  637 
Alveolar  plexus,  142 
Ampullae,  membranous,  685 

of  the  semicircular  canals,  680 
Amygdaloid  lobe  of  cerebellum,  213 
Anastomotic  artery  of  brachial,  254 

femoral,  568 
Anconeus  muscle,  285 
Angular  artery,  40 

vein,  40 
Ankle-joint,  708 
Annular  ligament  of  ankle,  anterior,  628  ' 
external,  628 
internal,  614 
of  wrist,  anterior,  282 
posterior,  282,  289 
protuberance,  188 
44 


Annul U8  of  Vieussens,  316 
Anterior  elastic  layer  of  cornea,  658 

commissure,  207 

medullary  velum,  214 
Anti-helix,  46 
Anti-tragufl,  46 

muscle,  46 
Anus,  386 
Aorta,  320.  325 

abdominal,  441,  489 

thoracic,  326,  336 
Aortic  arch,  350 

opening,  487 

plexus,  443 

sinus,  327 
Aperture  of  the  aorta,  321 

of  the  cava,  316 

of  Eustachian  tube,  127 

for  the  femoral  artery,  679 

of  the  heart,  316,  320 
larynx,  128 
mouth,  128 
nares,  126 
oesophagus,  128 
pulmonary  artery,  318 
veins,  319 
thorax,  120 
Aponeurosis,  epicranial,  18 

of  external  oblique,  409 

over  femoral  artery,  568 

of  internal  oblique,  412 

lumbar,  357 

palmar,  274 

of  the  pharynx,  124 

plantar,  615 

of  the  soft  palate,  129 

temporal,  19 

of  the  transversalis  muscle,  414 

vertebral,  360 
Appendages  of  the  eye,  43 
Appendices  epiploTcaB,  434 
Appendix  auricnln,  315,  319 

c»ci,  463 

vermiformis,  462 
Aqueduct  of  the  cochlea,  684 

of  Sylvius,  206 

of  the  vestibule,  680 
Aqueous  humor,   663 
Arachnoid  membrane  of  the  brain,  172 
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Arachnoid  membrane — 

of  the  cord,  375 
Arbor  vitae  cerebelli,  217 
Arch  of  aorta,  326 

oraral  or  femoral,  559 
of  diaphragm,  486 
palmar,  deep,  280 

superficial^  273 
plantar,  623 
of  soft  palate,  128 
Arciform  fibres,  186 
Areola  of  the  mamma,  226 
Arm,  dissection  of,  248 

veins  of,  249 
Arter.  aoromialm  inferior,  234 
anastomotica  braohialis,  254 

magna,  568 
angularis  faciei,  40 
aorta  abdominalis,  444,  489 

thoracica,  326,  336 
articulares  inferiores,  595 

superiores,  595 
articularis  azy«<os,  595 
articularis  posterior,  21,  86 
auditoria,  176,  687 
axillaris,  232 
basilaris,  175 
brachialis,  253 
brachio-oephalica,  327 
bronchiales,  336,  337 
buccal  is,  94 
capsularis  inferior,  489 

media,  474,  489 

superior,  491 
carotis  communis  dextra,  81 
sinistra,  120,  328 

externa,  83 

interna,  33,  106,  176 
carpi  ulnaris  anterior,  269 
posterior,  269 

radialis  anterior,  266 
posterior,  289 
centralis  retins,  56,  666 
cerebelli  inferior,  175 

inferior  anterior,  175 

superior,  175 
cerebri  anterior,  176 

media,  176 

posterior,  175 
cervicalia  ascendens,  78 

profunda,  78,  368 
ohoroidea  cerebri,  175,  176 
ciliares  anteriores,  56,  662 

posteriores.  56,  662 
circumfiexa  anterior,  235,  244 

externa,  572 

ilii  interna,  420,  491,  590 
superficialis,  407,  554 

interna,  578,  590 

posterior,  235,  244 
coccygea,  586 
cochlearis,  687 
c^pliaca,  446 
colica  dextra,  441 


Arter.  colica — 

media,  441 

sinistra,  442 
comes  nervi  ischiadic!,  588 

phrenici,  330 
communicans  cerebri  anterior,  176 
posterior,  176 

palmaris,  274 

plantaris,  623 
coronaria  dextra,  313 

labii  inferioris,  40 
superioris,  40 

sinistra,  314 

ventriculi,  447 
corporis  bulbosi,  399,  532 

cavernosi,  399,  534 
cremasterica,  418 
cryco-thyroidea,  85 
cystica,  448 
deferentialis,  515 
dentalis  anterior,  105 

inferior,  93,  97 

superior,  94,  105 
diaphragmatica,  490 
digitales  manfis,  274 

pedis,  623 
dorsales  pollicis,  289 
dorsalis  carpi  radialis,  289 

carpi  ulnaris,  269 

indicis,  289 

lingusB,  101 

pedis,  624,  631 

penis,  399,  408 

pollicis,  289 

scapulse,  235,  248 
epigastrica,  419,  491 

superficialis,  407,  554 
ethmoidals,  anterior,  57,  142 

posterior,  57,  142 
facialis,  40,  85 
femoral  is,  564,  568 
frontalis,  20,  57 
gastricse,  447,  455 
gastro-epiploica  dextra,  447 

sinistra,  447 
glutea,  515,  586 
hemorrhoidalis  inferior,  390 

m(Hlia,  515 

superior,  443,  516,  533 
helicinre,  531 
hepatica,  447,  471 
hyoidea  lingualis,  101 

thyroideie,  85 
hypogastrica,  513 
iliaca  communis,  490 

externa,  491 

interna,  513 
ileo-colica,  441 

lumbalis,  513 
ineisoria,  90 
infra-orbitalis,  94,  104 

scapularis,  235,  241 
innoniinata,  327 
interi^ostales  anteriores,  239,  337 
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Arter.  intercostales — 

rami  anteriores,  337,  419 
posteriores,  368,  379 
intercostalis  superior,  78,  337 
interossea,  269 

anterior,  271 

posterior,  288 
interossesB  maniis,  280,  289 

pedis,  632 
intestinales,  440 
iiitra-spinales,  385 
ischiadica,  516,  588 
labialis  inferior,  40 
lachrymalis,  45,  56 
laryngealis  inferior,  158 

superior,  85,  158 
lingualis,  85,  101 
lumbales,  498 

rami  anteriores,  498 
posteriores,  368 
magna  pollicis  manfis,  280 

pedis,  624 
m all eol ares,  631 
mammaria,  externa,  234 

interna,  77,  239,  330,  419 
masseterica,  94 

maxillarus  interna,  89,  93,  142 
mediana,  271 
mediastinse,  239,  337 
miningea  media,  29,  93 

parva,  29,  93 
meningeae  anteriores,  29 

posteriores,  30,  80,  174 
meson terica  inferior,  441 

superior,  439 
metacarpa  radialis,  289 

ulnaris,  "ZHd 
matatarsea,  632 
musculo-phrenica,  239,  490 
mylo-hyoidea,  93 
nasalia,  57,  142 

lateralis,  40 

septi,  40 
nutritia  femoris,  578 

fibuh-B,  613 

humeri,  254 

tibiae,  612 
obturatoria,  515,  580 
occipitalis,  21,  86,  368 
oesophageales,  337,  447 
ophthalmica,  33,  56 
ovariana,  490,  516 
palatina  inferior,  86 

superior,  142 
palmar  is  profunda,  274 
palp<^bralis  inferior,  45,  57 

superior,  45,  57 
I)ancr(»atica»,  447 
pancreatico-doudenalis,  440,  448 
perforautea  femoralea,  578,  599 

mammarirc)  internie,  239 

manus,  280 

pedis,  623,  632 
pericardiacae,  337 


Arter. — 

p<^rinaci  snperficialis,  393 
peronea,  613 

anterior,  613 
petrosa,  29 

pharyngea  ascondens,  109 
phrenicsB  inferiores,  490 

super iorea,  330,  490 
plantaris  externa,  617,  623 

interna,  617 
poplitea,  594 
princeps  cervicalis,  360 

pollicis,  280 
profunda  cervicis,  71,  368 

femoris,  565,  578 

inferior,  254 

superior,  254,  258 
pterygoideje,  94 
pterygo-palatina,  142 
pudenda  externa,  554,  565 

interna,  390,  398,  408,  516 
pulmonalis,  318,  325,  335 

dextra,  325 

sinistra,  325 
pylorica  inferior,  448 

superior,  447 
radialis,  265,  280,  289 

iudicis,  280 
ranina,  101 
receptaculi,  33 
recurrens  interossea  posterior,  288 

radialis,  262 

tibialis,  631 

ulnaris  anterior,  268 
posterior,  269 
renales,  476,  489 
saoro-media,  489,  517 
sacro-lateralis,  515 
scapularis  posterior,  78,  248,  359 
sciatica,  516,  588 
sigmoidea,  442 
spermatica,  484,  489 
spheno-palatina   142 
spiuales  posteriores,  174,  380 
spinalis  anterior,  174,  379 
splenica,  447,  466 
sterno-mastoidea,  85 
stylo-mastoidea,  SQ 
Bubclavia  dextra,  75 

sinistra,  118,  328 
sublingualis,  101 
Bubmentalis,  86 
subscapularis,  235 
superficialis  cervicalis,  359 

perimei,  393 

volae,  266 
supra-orbitalis,  21,  56 

scapularis,  78,  247,  359 

spinalis,  248 

tarsea,  631 
temporales  profumlje,  94 
temporalis,  86 

anterior,  21 

media,  87 
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Arter.  temporalis — 

posterior,  21 

superficialis,  20,  85 
thoracica  acrouiialis,  234 

alaris,  234 

longa,  234 

Ruprema,  234 
thyroidea  ima,  121 

inferior,  78,  121 

superior,  85,  121 
tibialis  antica,  630 

postica,  612 
tonsillaris,  86 
transversalis  colli,  78,  363 

faciei,  41,  87 

perintei,  393 

pontis,  175 

pubis,  419 
tympanica,  93 

inferior,  677 

superior,  677 
ulnaris,  267 
nmbilicalis,  513 
uterina,  516 
vaginalis,  516 
rertebralis,  77,  165,  174 
vesicalis  inferior,  515,  526 

superior,  515 
vestibuli,  687 
yidiana,  142 
Articular  }x)pliteal  arteries,  595 

nerves,  596 
Articulation,  acromioclavicular,  246 
astragalo-soaphoid,  645 
astragalus  to  os  calcis,  644 
atlo-axoidean,  165,  170 
of  bones  of  the  tympanum,  675 
calcaneo-cuboid,  646 

scaphoid,  645 
of  carpal  bones,  298 
carpo-metacarpal,  300 
of  cervical  vertebrae,  166 
chondro-costal,  346 

sternal,  345 
of  coccygeal  bones,  544 
coraco-clavicular,  246 
of  costal  cartilages,  346 
costo-clavicular,  171 

vertebral,  346 
crico-arytsenoid,  162 

thyroid,  161 
of  cuneiform  bones,  648 
cuneiform  to  cuboid,  648 

to  scaphoid,  648 
of  dorsal  vertebrae,  346 
femoro-tibial  or  knee,  634 
humero-cubital  or  elbow,  293 
ilio-femoral  or  hip,  600 
of  lower  jaw,  90 
of  lumbar  vertebrae,  346 
of  the  metacarpal  bones,  299 
m«?tacarpo-phalangeal,  301 
metatarsal,  649 
metatarso-phalangeal,  651 


Articulation — 

occipito-atloidean,  168 

azoidean,  168 
OS  calcis  to  cuboid,  646 

to  scaphoid,  645 
peroneo-tibial,  641 
phalangeal  of  fingers,  302 

of  toes,  651 
of  pubic  symphysis,  546 
radio-carpal  or  wrist,  296 
cubital  inferior,  297 
superior,  294 
sacro-coccygeal,  544 
iliac,  544 
vertebral,  644 
scaphoid  to  cuboid,  648 

to  cuneiform,  648 
Bcapulo-humeral,  290 
sterno-clavicular,  170 
sternum,  pieces  of,  346 
tarsal  transverse,  647 
tarso-metatarsal,  649 
temporo-maxillary,  90 
thyro-arytaenoid,  162 
of  the  thumb,  300 
tibio-tarsal  or  ankle,  642 
of  vertebrae,  346 
Arcus  e&ternus  diaphragmatis,  487 

intern  us  diaphragmatis,  487 
Arytseno-epiglottidean  folds,  157 
Arytaenoid  cartilages,  160 
glands,  131 
muscle,  153 
Ascending  cervical  artery,  78 
vein,  77 
colon,  433 
pharyngeal  artery,  109 
vein,  110 
Attollens  aurem,  18 
Attrahens  aurem,  18 
Auditory  artery,  175,  687 
tube,  external,  670 
nerve  (o)  191,  (d)  687 
nucleus,  188 
Auricle  of  the  ear,  45 
Auricles  of  the  heart,  313 
left,  319 
right,  315 
structure  of,  322 
Auricular,  315,  319 

Auricular  artery,  posterior,  (d)  21,  (o)  86 
nerves,  anterior,  23 
great,  23,  66 
inferior,  96 
posterior,  23,  48 
vein,  21,  86 

nerve  of  vagus,  (o)  113,  (d)  679 
Auriculo-temporal  nerve,  23,  96 
ventricular  aperture,  left,  320 
right,  318 
rings,  321 
Auricularis  magnus  nerve,  23,  66 
'  Axilla,  228 

dissection  of,  228 
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Axillary  artery,  232 

glands,  230 

plexus,  235 

vein,  235 
Axis,  weliac,  of  artery,  446,  485 

of  cochlea,  681 

thyroid,  of  artery,  78 
Azygos,  artery,  595 

veins,  (o)  498,  (d)  338,  495 

nvulae  muscle,  131 


BACK,  dissection  of,  353 
Base  of  brain,  190 
Base  of  the  skull,  arteries  of,  29,  33 
dissection  of,  26 
nerves  of,  30,  33 
Basilar  artery,  175 

membrane,  683 

sinus,  29 
Basilic  vein,  249 
Biceps  femoris  muscle,  597,  635 

flexor  cubiti,  252,  271,  291 
Bicuspid  teeth,  133 
Bile  ducts,  450,  457.  472 

structure,  461,  472 
Biventral  lol)e,  213 
Bladder  512,  524 

interior  of,  525 

connections  of,  506,  512 

ligaments  of,  503,  504 

structure  of,  524 
Bones  of  the  ear,  674 

ligaments  of.  675 

muscles  of,  676 
Brachial  aiMmeurosis,  251 

artery,  253 

plexus,  79,  235 

veins,  255 
Brachialis  anticns,  256,  271 
Brachio-cephalic  artery,  327 

vein,  left,  329 

right,  328 

Brain,  base  of,  190 

examination  of  interior,  199 

membran(^  of,  24,  26,  172 

origin  of  nerves,  177 

preservation  of,  26 

removal  of,  25 

vessels  of,  173 
Breast,  226 

Broad  uterine  ligament,  510 
Bronchial  arterites,  (d)  336,  (o)  337 

glands,  340 

veins,  336,  337 
Bronchus,  left,  333 

right,  333 

structure  of,  333 
Brunner's  glands,  460 
Buttock,  dissection  of,  581 

muscles,  583 

vessels  and  nerves,  586,  588 
Buccal  artery,  94 

nerve,  95 


'  Buccinator  muscle,  39 
!  Bulb  of  the  urethra,  509 
artery  of,  399,  (d)  532 
nerve  of,  399 
Bnlbi  vestibnli,  536 
Bulbous  part  of  the  urethra,  509,  527  . 
Bui  bus  olfactorius,  179 


CiECUM  coli,  462 
connections  of,  433 
structure  of,  463 
Calamus  scriptorius,  217 
(-alices  of  the  kidney,  477 
Calciform  papillie,  148 
Canal  of  cochlea,  684 
of  Petit,  668 
of  spinal  cord,  382 
of  the  tensor  tympani,  673 
Canine  te<>th,  133 
Capsular  art4'ries,  inferior,  489 
i  middle,  479,  489 

i  suiwrior,  490 

ligament  of  the  hip,  600 
knee,  634 
shoulder,  290 
thumb,  300 
Capsule  of  crystalline  lens,  668 
of  Glisson,  469 
suprarenal,  478 
Caput  coli,  462 

gallinaginis,  526 
I  Cardiac  nerve,  inferior,  (o)  117,  (d)  332 
middle,  (o)  117,  (d)  332 
of  pneumogastric,  (o)  114,  331, 

(d)  332 
superior,  (o)  117,  (d)  314,  333 
plexus,  314,  332 
veins,  314 
Carnap  oolumnas,  317,  320 
Carotid  artery,  external,  83 

inU^rnal,  (d)  33,  176,  (c)  106 
left  common,  120,  328 
right  common,  81 
plexus,  33 
Carpal  artery,  radial  anterior,  266 
posterior,  290 
ulnar  anterior,  268 
posterior,  269 
j  Carpo-metacarpal  articulations,  300 
Cartilage,  arytienoid,  160 
cricoid,  159 
cuneiform,  160 
of  the  ear,  46 
thyroid,  159 

triangular  of  the  nose,  134 
Cartilages  of  the  eyelids,  44 
of  the  nose,  42 
of  Santorini,  160 
of  trachea,  167 
I  Caruncula  lachrymal  is,  45 
Carunculffi  myrtiformes,  535 
(^auda  e<[uina,  379 
Cava,  inferior,  317,  444,  492 
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Cava — 

superior,  316 
Cavernous  l)ody,  508,  530 

artery  of,  (o)  399,  (d)  530 

plexus,  33 

sinus,  28 

structure,  530 
Cavity  of  the  omentum,  437 
Central  artery  of  the  retina,  (o)  56,  (d) 
666 

ligament  of  cord,  376 

lobe  of  brain,  194 

pillar  of  cochlea,  681 

point  of  the  perineum,  394 
Central  ovale  cerebri,  199 
Cephalic  vein,  250 
Cerebellar  arteries,  inferior,  175 

superior,  175 
Cerebellum,  form  of,  211 

lobes  of,  213 

structure  of,  214 
Cerebral  artery,  anterior,  176 

middle,  176 

posterior,  175 
Cerebrum,  division  into  lobes,  193 

convolutions,  195 

form  of,  189 

interior,  199 

structure,  209 
Cervical  fascia,  63,  68 

ganglion,  inferior,  117 
middle,  117 
superior,  116 

glands,  81 

nerves,  anterior  branches,  79,  165 
posterior,  165 

plexus  of  nerves,  80 
deep  branches,  80 
superficial,  Q6,  68,  80 
Cervicalis  ascendens  artery,  78 
muscle,  363 
veins,  79 

profunda  artery,  (o)  78,  (d)  368 
veins,  77,  368 

superficialis  nerve,  66,  68 
Corvico-facial  nerve,  50 
Cervix  uteri,  537 

vesicae,  506 
Chamber  of  the  eye,  anterior,  663 

posterior,  663 
Check  ligaments,  168 
Cheeks,  132 

Chiasma  of  the  optic  nerves,  179 
Chondro-oostal  articulations,  346 

glossus  muscle,  149 

sternal  articulations,  345 
Chorda  tympani  nerve,  (o)  144,  (d)  97, 

102 
Chord®  tendinesB,  318,  320 

vocales,  156 

Willisii,  32 
Choroid  artery  of  the  brain,  175 

coat  of  the  eye,  658 

plexuses  of  the  brain,  205,  218 


Choroid — 

veins  of  the  eye,  663 
brain,  206 
Cilia  44 
Ciliary  arteries,  (o)  56,  (d)  662 

ligament,  661 

muscle,  660 

processes  of  the  choroid,  659 

of  the  suspensory  ligament,  668 

nerves  of  nasal,  (o)  54,  (d)  663 
of  lenticular  ganglion,  55,  663 
Circle  of  Willis,  176 
Circular  sinus,  29, 

Circumflex  artery,  anterior,  235,  244 
external,  572 
internal,  578,  590 
posterior,  235,  244 

iliac  artery,  deep,  420,  491 
superficial,  554,  565 

nerve,  (o)  236,  (d)  244 
Clavicular  cutaneous  nerves,  66,  80 
Clitoris,  534 
Coccygeal  artery,  588 

muscle,  501 

nerve,  519 
Cochlea,  681 

canal  of,  684 

nerve  of,  687 

vessels  of,  687 
Cceliac  artery,  446 

plexus,  451 
Colic  artery,  left,  442 

middle,  441 

right,  441 
Colon,  433,  461 

course  of,  433 

structure  of,  463 
Columnar  layer  of  retina,  664 
Columns  earner,  317,  320 
Columns  of  the  cord,  382 

vagina,  536 
Comes  nervi  ischiatici  artery,  588 

phrenici  artery,  330 
Commissure,  anterior,  207 

of  the  cerebellum,  213,  215 

of  the  cord,  382 

great,  200 

of  the  optic  nerves,  179 

I)osterior,  216 

soft,  206 
Commissural  fibres  of  the  medulla,  186 
Communicating  artery  of  anterior  cere- 
bral, 176 
of  posterior  cerebral,  176 
in  the  palm,  273 

peroneal  nerve,  606 
'  Complex  us  muscle,  364 
Compressor  of  the  bulb,  395 

of  the  nose,  35 
Coniarum,  208 
Concha,  45 

Cones  of  the  retina,  664 
Congenital  hernia,  424 
Coni  vasculosi,  482 
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Conical  papillie,  146 
Conj(»ined  tendon,  414 
Conjunctiva,  45 
Conoid  ligament,  24G 
Constrictor  inferior,  124 

of  the  fauces,  130 

middle,  124 

superior,  124 

urethrae,  397,  403 
Conns  arteriosus,  317 
Convolutions  of  the  brain,  195,  198 

of  hemisphere,  195 

of  longitudinal  fissure,  197 
Coraoo-bracliialis  muscle,  252 

clavicular  articulation,  246 

humeral  ligament,  291 
Cord i form  tendon,  480 
Cords  of  the  abdominal  wall,  427 
Cornea,  657 

structure,  657 
Cornicula  laryngis,  160 
Cornua  of  gray  crescent,  382 

of  lateral  ventricle,  200 
Corona  glandis,  509 

radiata,  209 
Coronary  vessels  of  the  heart,  313 
of  the  lips,  40 

artery  of  the  stomach,  447 

ligament  of  tlie  liver,  438 

plexus  of  the  stomach,  451 

plexuses  of  the  heart,  314 

sinus,  314,  329 

vein  of  the  stomach,  448 
Corpora  albicantia,  192 

Arantii,  318,  321 

cavernosa,  508,  530 

geniculata,  207,  211 

Malpighiana,  4GG,  474 

mamillaria,  192 

olivaria,  183,  185 

pyramidal ia  anteriora,  183,  185 
posteriora,  183,  184 

quadrigemina,  208 
Corpora  restiformia,  183,  184 
Corpus  callosum,  192,  199 

dentatum  cere  belli,  215 
me<lullse,  188 

fimbriatum  uteri,  541 

geuiculatum  externum,  207 
internum,  207 

Highmori,  481 

luteum,  540 

olivare,  183,  184,  208 

spongiosum  urethrae,  509,  531 

striatum,  203,  211 

thyroideum,  120 
Corpuscles  of  Malpighi,  466,  475 
Corrugator  cutis  ani,  389 

supercilli  muscle,  37 
Cortex  of  the  tongue,  149 
Cortical  substance  of  the  kidney,  474 
C-osto-clavicular  ligament,  171 

coracoid  memlirane,  232 

transverse  ligaments,  345 


Cotunnins,  nerve  of,  140 
Cotyloid  ligament,  602 
Covered  band  of  Reil,  199 
Cowper's  glands,  398 
Cranial  aponeurosis,  18 

nerves,  30,  (o)  137 
Cremaster  muscle,  412 
Cremasteric  artery,  418,  420 

fascia,  41 S 
Cribriform  fascia,  555 
Crico-arytaenoid  articulation,  162 

muscle,  lateral,  153 
posterior,  152 

thyroid  articulation,  161 
membrane,  161 
muscle,  152 
Cricoid  cartilage,  159 
Crista  vcstibuli,  680 
Crucial  ligaments,  637 
Crura  cerebelli,  215 

cerebri,  190,  211 

of  the  diaphragm,  486 

of  the  fornix,  203 
Crural  arch,  559 

deep,  419,  560 

canal,  560 

hernia,  429,  562 

nerve,  (o)  497,  (d)  572 

ring,  428,  561 

sheath,  428,  560 
Crypts  of  Lieberkflhn,  459 
Crystalline  capsule,  668 

lens,  668 

structure,  669 
Cuneiform  cartilages,  160 
Cupola  cochleffi,  681 
Curve  of  the  urethra,  508 
Cutaneous  nerves  of  the  abdomen,  406 

of  the  arm,  249 

of  the  back,  354 

of  the  buttock,  581 

of  the  face,  48 

of  the  foot,  back,  626 
sole,  624 

of  the  forearm,  261 

of  the  hand,  back,  261 
palm,  272 

of  the  head,  21 

of  the  leg,  back,  606 
front,  626 

of  the  neck,  behind,  354 
fore  part,  68 

of  the  perimeum,  391,  393 

of  the  shoulder,  242 

of  the  thigh,  front,  556    • 

of  the  thorax,  225 
Cystic  arterv,  448 

duct,  473 

plexus  of  nerves,  452 


DARTOID  tissue,  408 
Decussation  of  the  oblong  medulla, 
186 
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Deep  cervical  artery,  (o)  78,  (d)  368 
crural  arch,  449,  560 
transverse  muscle  of  perinffinm,  395, 
400 
Deferential  artery,  523 
Deltoid  ligament,  643 

muscle,  242 
Dens  sapientiffi,  133 
Dental  artery,  anterior,  105 
inferior,  93,  97 
sujierior,  94,  105 
nerve,  anterior,  105 
inferior,  96 
posterior,  104 
Dentate,  lamina,  204 

ligament,  376 
Denticulate  lamina,  683 
Depressor  anguli  oris,  39 
epiglottidis,  154 
labii  inferioris,  38 
alae  nasi,  36 
Descendens  noni  nerve,  83,  115 
Descending  colon,  434 
Diaphragm,  305,  484 
arteries  of,  490 
plexus  of,  451 
Digastric  muscle,  82 

nerve,  48 
Digital  arteries  of  plantar,  624 
of  radial,  280 
of  tibial,  anterior,  624 
of  ulnar,  274 
nerves  of  median,  275 
of  plantar,  617 
of  radial,  262 
of  ulnar,  274 
Dilator  of  the  noso,  35 

of  the  pupil,  661 
Discus  proligerus,  540 
Dissection  of  the  abdomen,  404 
of  the  abdominal  cavity,  430 
of  the  anterior  commissure,  207 
of  the  arm,  225,  248 
of  the  axilla,  227 
of  the  back,  253 
of  the  base  of  the  skull,  26 
of    the    brain,     membranes,    and 

nerves,  172 
of  the  buttock,  581 
of  the  cardiac  plexus,  331 
of  the  carotid  artery,  internal,  106 
of  the  carotid  plexus,  33 
of  the  cerebellum,  211 
of  the  cerebrum,  189 
of  the  corpus  callosum,  192,  199 
of  the  corpus  striatum,  203,  211 
of  the  crus  cerebri,  191 
of  the  external  oar,  45,  670 
of  the  internal  ear,  671 
of  the  eighth  nerve,  110 
of  the  eye,  655 

lids,  43 
of  the  face,  34 
of  fascia  lumborum,  357 


Dissection — 

of  femoral  hernia,  427,  559 

of  the  fifth  ventricle  of  the  brain, 

202 
of  the  foot,  back,  626 

sole,  614 
of  the  forearm,  260 
back,  282 
front,  260 
of  the  fourth  ventricle,  215 
of  the  glosso-pharyngeal  nerve,  110 
of  the  hand,  back,  261 

palm,  272 
of  the  head,  external  parts,  17 

internal  parts,  24 
of  the  heart,  311 
of  the  hypogastric  plexus,  444 
of  the  inferior  maxillary  nerve,  94 
of  inguinal  hernia,  420 
of  the  internal  maxillary  artery,  93 
of  Jacobson*s  nerve,  112,  677 
of  the  labyrinth,  679 
of  the  larynx,  151 
cartilages,  158 
muscles,  151 
nerves,  157 
of  the  lateral  ventricles,  200 
of  the  left  side  of  the  neck,  118 
of  the  leg,  back,  605 

front,  626 
of  the  ligaments  of  atlas  and  axis,  167 
atlas  and  occiput,  168 
axis  and  occiput,  168 
clavicle  and  scapula,  246 
hip  joint,  600 
jaw,  91 

lower  limb,  634 
pelvis,  543 
ribs,  344 
shoulder,  290 
upper  limb,  290 
the  vertebrae,  347 
of  the  lower  limb,  634 
of  Meckel's  ganglion,  138 
of  the  medulla  oblongata,  182 
of  the  neck,  61 

anterior  triangle,  69 
left  side,  118 
posterior  triangle,  63 
of  the  ninth  nerve,  115 
of  the  nose,  1 33 
of  the  ophthalmic  of  the  fifth  nerve, 

31,  51 
of  the  orbit,  50 
of  the  otic  ganglion,  144 
of  the  pelvis,  female,  509 
side  view,  511 
male,  499 

side  view,  500 
of  the  perimeum,  female,  401 

male,  386 
of  the  pharynx,  122 
of  the  pneumo-gastric  nerve,  110, 
330,  453 
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Dissection — 

of  the  pons,  188 

of  the  popliteal  space,  593 

of  the  portio  dura  nerve,  47,  143 

of  the  prevertebral  muscles,  163 

of  the  pterygoid  region,  88 

of  the  sacral  plexus,  518 

of  the  saphenous  opening,  559 

of  the  semilunar  ganglia,  451 

of  the  shoulder,  241 

of  the  soft  palate,  128 

of  the  solar  plexus,  451 

of  the  spinal  cord,  374 

accessory  nerve,  110 
of  the  subclavian  artery,  73 
of  the  submaxillary  region,  97 
of  the  superior  maxillary  nerve, 

103 
of  the  testis,  479 
of  the  thigh,  back,  592,  697 

front,  652 
of  the  third  ventricle,  206 
of  the  thorax,  305 
of  the  tongue,  146 
of  the  triangular  space  of  the  thigh, 

560 
of  the  tympanum,  671 

vessels  and  nerves,  677 
of  the  upper  limb,  224 
of   the    vena    cava    inferior,    444, 

402 
of  the  vidian  nerve,  141 
Dorsal  artery  of  the  foot,  624,  631 
of  the  penis,  399,  (d)  408 
of  the  tongue,  101 
of  the  scapula,   (o)  235,   (d), 
248 
nerves,  anterior  branches,  239,  343, 
378 
posterior  branches,  367,  378 
cutaneous  of  the  hand,  262 
of    the    penis,    (o)    399,    (d) 
408 
Ductus  ad  nasum,  61 
arteriosus,  325 
communis    choledochus,   460,   457, 

461 
cysticus,  473 
ejaculatoriu8,  523 
hepaticus,  450,  472 
lymphaticus,  79,  340 
panoreaticus,  465 
reunions,  686 
Ductus  Riviniani,  103 
Stenonis,  41 

thoracicus,  118,  339,  494 
venosus,  469 
Whartonii,  98,  103 
Duodenum,  connections,  445 

peritoneum  of,  438 
Dura  mater,  24,  26 
of  the  cord,  374 
nerves  of,  30,  377 
vessels  of,  29,  377 


EAR,  external,  45,  670 
internal,  671 
Eighth  nerve,  32,  (o)  181 
Kjaculator  urinsB,  394 
Elastic  layers  of  cornea,  658 
Elbow  joint,  293 
Eminentia  collateralis,  202 

teres,  217 
Encephalon,  173 
Endocardium,  324 
Endolymph,  686 
Ependyma  ventriculorum,  200 
Epididymis,  483 
Epigastric  artery,  419,  491 

superficial,  407,  565 
region  of  the  abdomen,  431 
veins,  429 
Epiglottidean  glands,  157 
Epiglottis,  160 
Erector  clitoridis,  408 
penis,  394 
spinae,  362 
Ethmoidal  arteries,  56 
Eustachian    tube,    cartilaginous    part, 
126 
osseous  part,  674 
valve,  317 
Extensor  carpi  radialis  brevis,  284 
longus,  284 
carpi  ulnaris,  285 
digiti  minimi,  285 
digitorum  brevis,  632 
communis,  285 
longus  pedis,  629 
indicis,  288 
ossis  metacarpi,  287 
proprius  pollicis,  629 
primi  internodii  policis,  287 
secundi  internodii  jwlicis,  287 
External  cutaneous  nerves  of  arm,  250, 

262 
of  thigh,  (o)  497,  (d)  556 
saphenous  nerve,  596,  606,  627 
vein,  606,  626 
Eye  ball,  665 
brows,  43 
lashes,  43 
lids,  43 

muscles  of,  44 
nerves  of,  45 
structure,  43 
vessels,  45 


FACE,  dissection  of,  34 
Facial  artery,  (d)  40,  (o)  85 
nerve,  (d)  46,  (c)  645,  (o)  180 
Falciform  ligament  of  the  liver,  439 

border  of  saphenous  opening,  559 
Fallopian  tube,  511,  540 
Falx  cerel)elli,  27 

cerebri,  25 
Fascia,  axillary,  225 
brachial,  250 
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Fascia — 

cervical  deep,  63,  68 

costo-coracoid,  232 

cremasteric,  412 

cribriform,  555 

of  the  forearm,  262 

iliac,  428,  494 

intermuscular  of  the  humerus,  258 
of  the  thigh,  572 

lata,  557,  593 

of  the  leg,  606,  627 

lumborum,  357 

obturator,  500 

palmar,  272 

pelvic,  500 

periuseal,  deep,  396 
superficial,  393 

plantar,  deep,  615 

propria,  562 

recto- vesical,  502 

spermatic,  423 

temporal,  19 

transversalis,  417,  428 
Fasciculus  teres,  277 
Femoral  artery,  554,  568 

hernia,  427,  562 

ligament,  559 

vein,  565,  568 
Femoro-tibial  articulation,  634 
Fenestra  ovalis,  672 

rotunda,  672 
Fibres  of  the  cerebrum,  209 

of  the  cerebellum,  215 

of  Mtiller,  665 
Fibro-cartilage.     See  Interarticular. 
of  heart,  322 
of  tongue,  148 
Fibrous  coat  of  eye,  655 
Fifth  nerve,  31,  180 

ventricle  of  brain,  202 
Filiform  papillse,  146 
Fillet  of  the  corpus  callosum,  200 

of  the  olivary  body,  186,  188,  208 
Filum  terminate,  372 
Fimbri®  of  the  Fallopian  tube,  541 
First  nerve,  (o)  134,  (c)  30,  (d)  137 
Fissure,  longitudinal,  193 

parieto-occipital,  193,  198 

of  Rolando,  193 

of  Sylvius,  193 

transverse  of  brain,  204 
Fissures  of  Santorini,  47 

of  the  cord,  381 

of  the  cerebrum,  193 
Flexor  accessorius  muscle,  620 

brevis  minimi  digiti,  278 
pedis,  623 

carpi  radialis,  264,  282 
ulnaris,  265 

digitorum  brevis  pedis,  616 
longus  pedis,  610,  620 
profundus,  270,  276 
sublimis,  266,  276 

poUicis  longus,  270,  277 


Flexor  pollicis  longus — 

pedis,  610,  620 
brevis,  278 
pedis,  621 
Flocculus  cerebelli,  214 
Follicles,  Meibomian,  44 

ceruminons,  740 

solitary,  459,  464 
Foot,  dorsum,  626 

sole,  614 
Foramen  of  Monro,  203 

ovale,  317 

for  vena  cava,  487 

of  Winslow,  437 
Foramina  Thebesii,  316 
Forearm,  dissection  of,  200 

cutaneous  nerves,  261 


veins,  262 


Fornix,  202 

Fossa,  ischio-rectal,  387 

navicular  of  the  urethra,  528 

of  the  pudendum,  534 

ovalis,  316 
Fossae  of  abdominal  wall,  427 
Fourth  nerve,  (o)  180,  (c)  31,  (d)  51 

ventricle,  217 
Fovea  centralis,  664 

hemispherica,  680 

semi-elliptica,  680 
Foveas  of  fourth  ventricle,  217 
Fraenulum  labii,  534 
Fraenum  linguae,  146 

praeputii,  509 
Frontal  artery,  21,  57 

nerve,  51 

lobe,  193 


vein,  21 


Fungiform  papillae,  146 
Funiculus  gracilis,  184 
lateralis,  183 


GALACTOPHORUS  ducts,  221 
Galen,  veins  of,  206 
Gall  bladder,  472 

structure,  472 
Ganglia,  cervical,  inferior,  117,  122 
middle,  117,  122 
superior,  116,  122 
lumbar,  497 
sacral,  519 
semilunar,  451 
of  spinal  nerves,  378 
thoracic,  339 
Ganglion  of  the  vagus,  112 
Gasserian,  31 
impar,  519 
jugular,  111 
lenticular,  55 
Meckel's,  139 
ophthalmic,  55 
otic,  144 
petrosal.  111 
spheno-palatine,  139 
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Ganglion — 

submaxillary,  101 

thyroid,  117 
Gastric  arteries,  447 

vein,  449 
Gastro-colio  omentum,  437 
Gastro-epipIoTo  arteries,  447,  448 
vein,  449 

hepatic  omentum,  437 
Gastrocnemius  muscle,  608 
Gemellus  inferior  muscle,  589 

superior  muscle,  589 
Geniculate  bodies,  207,  211 
Genio-hyo-glossus,  101,  149 

hyoid  muscle,  100 
Genital  organs,  507,  533 
Genito-crural  nerve,  (o)  497,  (d)  413, 556 
Gimbernat's  ligament,  411,  560 
Gland,  lachrymal,  51 

parotid,  48 

prostate,  507,  521 

sublingual,  103 

submaxillary,  97 
Glands,  arytenoid,  131 

axillary,  230 

Bartholine's,  537 

bronchial,  340 

Brunner's,  460 

cardiac,  339 

ceruminons,  671 

cervical,  66,  67 

concatenate,  67 

Cowper»8,  398,  608 

Haver's,  603 

inguinal,  407,  554 

intercostal,  340 

intestinal,  443 

labial,  133 

laryngeal,  157 

lingual,  150 

lumbar,  495 

mammary,  226 

mediastinal,  339 

Meiltomian,  44 

mesenteric,  441 

molar,  42 

oesophageal,  339 

of  Paccliioni,  24 

pelvis,  522 

Peycr's,  459 

popliteal,  597 

solitary,  459,  464 

sternal,  339 

tracheal,  339 
Glans  of  the  clitoris,  534 

of  the  penis,  509 
Glaserian-fissure,  672 
Glenoid  ligament,  209 
Glisson's  capsule,  469 
Globus  major  ♦'pididymis,  483 

minor  epididymis,  483 
Glomerulus,  475 

Glosso-pharyngeal  nerve,  (o)  111,   (d) 
151,  181 


Glosso-pharyngeal — 
nucleus,  188 
Glottis,  155 

Gluteal  artery,  (o)  515,  (d)  586 
nerve,  superior,  496,  586 
nerves,  inferior,  588 
Gluteus  maximus  muscle,  583 
medius  muscle,  585 
minimus  muscle,  586 
Graafian  vesicli*s,  540 
Gracilis  muscle,  574 
Granular  layer  of  retina,  666 
Gray  commissure  of  the  cord,  382 
crescent  of  the  cord,  382 
substance  of  the  corpus  striatum, 
203 
of  the  medulla  oblongata,  186, 

217 
of  the  third  ventricle,  206 
tubercle  of  Rolando,  187 
Great  omentum,  437 
GusUtory  nerve,  97,  (d)  101,  151 
Gyrus  fornicatus,  197 


HEMORRHOIDAL  artery,  inferior,  390 
middle,  515 
superior,  (o)  443,  616,  (d)  533 

nerve,  inferior,  443 

plexus,  520 

veins,  517 
Ham,  592 

Hamulus  lamime  spiralis,  682 
Hand,  dissection  of,  272 
Head,  dissection  of,  17 
Heart,  312 

constituents,  312 

dissection  of,  315 

position,  312 

structure  of,  312 
Helicine  arteries,  531 
Helicis  major  muscle,  46 

minor  muscle,  46 
Helicotrema,  682 
Helix,  46 
Hepatic  artery,  447,  (d)  471 

cells,  459 

ducts,  450,  (o)  472 

plexus,  451 

veins,  471,  492 
Hernia,  crural  or  femoral,  429,  562 

inguinal,  external,  421 
internal,  424 

umbilical,  426 
Hiatus  cochleae,  682 
Hip  joint,  600 
Hippocampus  major,  204 

minor,  204 
Hollow  before  elbow,  263 
Humero-cnbital  articulation,  293 
Hunter*s  canal,  568 
Hyaloid  membrane,  667 
Hymen,  535 
Ilyo-glossus  muscle,  99,  148 
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Hyo-glossal  membrane,  148 

Hyoid  bone,  159 

Hypochondriac  region  of  abdomen,  431 

Hypogastric  artery,  513 
plexus  of  nerves,  444 
region  of  the  abdomen,  431 

Hypoglossal  nerve,  (o)  182,  (c)  115,  (d) 
83.  102 
nucleus,  187 


ILEO-CiECAL  valve,  462 
Ileo-colic  artery,  441 
valve,  462 
Ileum  intestine,  connections  of,  433 

structure  of,  456 
Iliac  artery,  common,  490 
external,  491 
internal,  513 
fascia,  495 

region  of  the  abdomen,  431 
vein,  common,  491 
external,  491 
internal,  513 
Iliaons  muscle,  493,  580 
Ilio-costalis,  362 

femoral  articulation,  600 
hypogastric  nerve,  (o)  416,  492,  582 
inguinal  nerve,  (o)  497,  (d)  416,  556 
lumbar  artery,  514 
Incisor  branch  of  nerve,  96 

teeth,  133 
Incus,  674 

Indicator  muscle,  288 
Infantile  hernia,  424 
Inferior  cornu  of  the  lateral  ventricle, 
200 
maxillary  nerve,  (o)  32,  (d)  94 
Infra-costal  muscles,  342 
orbital  artery,  94,  105 
nerves,  49,  104 
vein,  105 
scapular  artery,  235,  242 
trochlear  nerve,  54 
Infra-spinatus  muscle,  244 
Infundibulum  of  the  brain,  192 
Inguinal  canal,  421 
glands,  407,  554 
hernia,  external,  421 

internal,  424 
region  of  the  abdomen,  431 
Innominate  artery,  327 

veins,  328 
Inter-articular  cartilage  of  the  jaw,  91 
of  the  hip,  602 
of  the  knee,  638 
of  the  ril)S,  344 
of  the  scapula,  246 
sacro-iliac,  544 
sterno-clavicular,  170 
of  the  symphysis  pubis,  547 
of  the  vertebrffi,  347 
of  the  wrist,  296 
Interclavicular  ligament,  170 


Interoolumnar  fascia,  410 

fibres,  410 
Intercostal  arteries,  anterior  branches, 
240,  337,  419 
posterior  branches,  368,  384 
artery,  superior,  (o)  78,  (d)  338 
muscle,  external,  237,  342 

internal,  238,  342 
nerves,  237,  343,  416 

cutaneous,  anterior,  226 
lateral,  226 
veins,  superior,  338 
Intercosto-humeral  nerve,  (o)  226,  (d) 

256,  343 
Intermediate  tract,  383 
Intermuscular  septa  of  the  arm,  258 
of  the  foot,  615 
of  the  thigh,  572 
Internal  cutaneous   nerve  of  arm,  236, 

250,  256 
of  thigh,  (o)  573,  (d)  556 
saphenous  vein,  557,  626 
nerve,  596,  606,  627 
Interosseous  arteries  of  the  foot,  631 
of  the  hand,  280,  289 
artery,  anterior,  244,  271 

posterior,  288 
ligament  of  the  arm,  295 

of  the  leg,  642 
muscles  of  the  foot,  624 

of  the  hand,  281 
nerve,  anterior,  271 
posterior,  289 
Interspinal  muscles,  370 
Intertransverse  muscles,  165,  370 
Intervertebral  ganglia,  378 

substance,  347 
Intestinal  arteries,  440 
canal  divisions,  433 
structure,  456,  463 
Intestine,  large,  433,  461 

small,  433,  456 
Intra-spinal  arteries,  384 

veins,  385 
Iris,  661 

nerves  of,  662 
structure  of,  661 
vessels  of,  662 
Ischio-rectal  fossa,  388 
Island  of  Reil,  194 
Isthmus  faucium,  128 

of  the  thyroid  body,  120 
of  the  uterus,  538 
Iter  a  tertio  ad   quartum  ventriculam, 
206 
ad  infundibulum,  206 


JACOB'S  membrane,  664 
structure,  664 
Jacobson's  nerve,  (o)  112,  (d)  678 
Jejunum,  connections  of,  433 

structure,  456 
Joint,  ankle,  642 
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Joint- 
elbow,  293 

great  toe,  649 

hip,  600 

knee,  634 

lower  jaw,  90 

shoulder,  290 

thumb,  300 

wrist,  296 
Jugular  ganglion,  111 

T©in,  anterior,  71 
external,  42,  62 
internal,  82,  109 


KIDNEY,  473 
connections  of,  435 
structure,  475 
vessels  of,  476 
Knee  of  the  corpus  callosum,  192 
Joint,  634 


LABIA  pndendi  externa,  534 
interna,  535 
Labial  glands,  133 

artery,  inferior,  40 

nerve,  96 
Labyrinth,  679 

lining  of,  681 

membranous,  685 

osseous,  679 
Lachrymal  artery,  45,  56 

canals,  60 

duct,  61 

gland,  51 

nerve,  52 

point,  43,  60 

sac,  61 
Lactiferous  ducts,  227 
Lacunae  of  the  urethra,  528 
Lamina  cinerea,  192 

dentata,  204 

reticularis,  685 

spiralis  cochleae,  683 
Lamins  of  cerebellum,  213 

of  the  lens,  669 
Large  intestine,  connections,  433 

structure  and  form  of,  461 
Laryngeal  arteries,  158 

nerve,  external,  113 

inferior,    (o)    114,   331,    (d) 

158 
superior,  (o)  113,  (d)  158 

pouch,  156 
Larynx,  151 

aperture  of,  128,  155 

cartilages  of,  159 

interior  of,  154 

ligaments,  160 

muscles,  151 

nerves,  158 

ventricle,  156 

vessels,  158 


Lateral   column  of   the  medulla,  183, 
185 
of  the  cord,  382 
Lateral  sinus,  28 

ventricles,  200 
Latissimus  dorsi,  236,  356 
Laxator  tympani,  676 
Leg,  dissection  of  the  back,  605 

front,  626 
Lens  of  the  eye,  668 

structure  of,  669 
Lenticular  ganglion,  55 
Levator  anguli  oris,  38 
scapulae,  358 
ani,  390,  501 
gland ulae  thyroides,  120 
labii  superioris,  38 

alaeque  nasi,  35 
inferioris,  38 
palati,  129 

palpebrse  superioris,  53 
Levatorcs  costarum,  373 
LieberkQhn's  crypts,  459 
Ligament  of  the  lung,  307 
Ligaments  of  the  bladder,  503,  504 
of  the  larynx,  261 
of  the  ovary,  512 
of  the  pinna,  47 
of  the  uterus,  510 
Ligament,  acromio-clavicular,  246 
alar  of  the  knee,  637 
annular,  anterior  of  the  ankle,  628 
external  of  the  ankle,  628 
internal  of  the  ankle,  614 
anterior  of  the  wrist,  282 
posterior  of  the  wrist,  282,  289 
anterior,  special,  of  ankle,  643 
of  elbow  joint,  283 
of  knee  joint,  636 
of  wrist  joint,  296 
of  carpus,  298 
astragalo-scaphoid,  645 
alto-axoid,  anterior,  167 
posterior,  167 
transverse,  169 
calcaneo-astragaloid,  644 
cuboid,  646 
scaphoid,  646 
capsular  of  the  hip,  600 
of  the  knee,  634 
of  the  shoulder,  290 
of  the  thumb,  300 
carpal,  dorsal,  297 

palmar,  297 
carpo-metacarpal,  300 
chondrO-sternal,  345 
common,  anterior,  of  vertebre,  346 
common,  posterior,  347 
conoid,  246 
coraco-acromial,  246 
clavicular,  245 
humeral,  291 
costo-clavicular,  171 
coracoid,  232 
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Ligament — 

costo-transverse,  anterior,  345 
middle,  345 
posterior,  345 

vertebral,  344 

xiphoid,  346 
cotyloid,  602 
crico-thyroid,  161 
crucial,  637 
deltoid,  643 

dorsal  of  the  carpus,  298 
of  Qimbernat,  416,  560 
glenoid,  290 
ilio-femoral,  600 

lumbar,  546 
interarticular,  of  the  clavicle,  171 

of  the  hip,  602 

of  the  jaw,  91 

of  the  knee,  638 

of  the  pubes,  546 

of  the  ribs,  344 

of  the  wrist,  296 
interclavicular,  170 
interosseous   of  astragalus   and  os 
calcis,  637 

of  carpus,  298 

of  cuneiform  bones,  648 

of  metacarpal  bones,  299 

of  metatarsal  bones,  649 

of  radius  and  ulna,  294 

of  the  scaphoid  and  cuboid,  648 

of  the  tibia  and  fibula,  642 
interosseous,  inferior,  of  the  tibia 

and  fibula,  642 
interspinal,  350 
intertransverse,  350 
*     intervertebral,  347 

lateral,  external  of  the  ankle,  643 

internal,  643 

external  of  the  carpus,  298 

internal,  298 

external  of  the  elbow,  293 

internal,  293 

phalangeal  of  the  foot,  651 
of  the  hand,  308 

external  of  the  jaw,  90 

internal,  91 

external  of  the  knee,  634 

internal,  634 

external  of  the  wrist,  296 

internal,  296 
long  plantar,  647 
metacarpal,  dorsal,  299 

palmar,  299 
metatarsal,  dorsal,  649 

plantar,  649 
mucous,  b37 
obturator,  546 
occipitoatloid,  anterior,  168 

posterior,  168 
occipito-axoid,  168 
odontoid,  169 

orbicular  of  the  radius,  294 
of  the  patella,  636 


Ligament — 

palmar  of  carpus,  298 
peroneo- tibial,  641 
of  Poupart,  411,  569 
posterior  of  ankle,  643 

of  carpus,  298 

of  elbow,  293 

of  knee,  636 

of  scapula,  247 

of  wrist,  296 
proper  of  the  scapula,  246 
pubic  anterior,  546 

superior,  547 
round  of  the  hip,  602 
round  of  the  radius  and  ulna,  295 
saoro-coccygeal,  anterior,  544 

posterior,  544 
sacro-iliac,  anterior,  544 

posterior,  544 
sacro-sciatic,  large,  545,  592 

small,  545,  592 
sacro-vertebral,  544 
of  the  scapula,  anterior,  247 

posterior,  247 
sterno-clavicular,  170 
stylo-hyoid,  106 

maxillary,  91 
subpubic,  547 
supraspinous,  350 
suspensory  of  penis,  408 
tarso-metatarsal,  dorsal,  650 

lateral,  650, 

plantar,  650 
thyro-arytffinoid,  162 

epiglottidean,  162 

hyoid,  161 
ti bio- tarsal,  643 
transverse  of  the  atlas,  170 

of  the  fingers,  273 
transverse  of  the  hip,  602 

of  the  knee,  639 

of  metacarpus,  280 

of  metatarsus,  624 

of  the  toes,  615 
trapezoid,  246 
triangular  of  the  abdomen,  411 

of  the  urethra,  396 
of  Win  slow,  or  posterior,  636 
Ligamentum  arcuatum,  486 
denticulatum,  376 
diictus  arteriosi,  325 
latum  pulmonis,  307 
longum  plantse,  647 
mucosum,  637 
nuchsB,  356 
patellae,  636 
spirale,  683 
subflavum,  34 
teres,  602 
Limb,  upper,  224 

lower,  552 
Limbus  cochleae,  683 

luteus,  664 
Limiting  membrane  of  retina,  666 
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Linea  alba,  410 

semilunaris,  416 
Lineie  traiisversse,  41J5 
Lingual  artery,  85,  101 

glands,  150 

nerve,  97,  101,  150 

vein,  101 
Lingualis  mnsclen,  149 
Lips,  133 

Liquor  Cotunnii,  681 
Lithotomy,  parts  cut,  399 
Liver,  466 

connections  of,  435 

ligaments,  438 

structure,  469 

vessels,  471 
Lobes  of  the  cerebellum,  213 

of  the  cerebrum,  193 
Lobules  of  the  testis,  482 

of  the  liver,  469 
Lobulus  auris,  46 

caudatus,  467 

quadratus,  467 

Spigelii,  467 
Locus  niger,  191 

perforatus  anticns,  192 
posticus,  191 
Longissimus  dorsi,  363 
Longitudinal  fibres  of  the  brain,  210 

fissure  of  the  liver,  468 

sinus,  inferior,  27 
superior,  25 
Longus  colli  muscle,  163 
Lumbar  aponeurosis,  357 

arteries,  498 

anterior  branches,  498 
posterior  branches,  368 

ganglia,  497 

glands,  495 

nerves,  anterior  branches,  495 
posterior  branches,  368,  384 

plexus,  496 

region  of  the  abdomen,  431 

veins,  492,  498 
Lumbo-sacral  nerve,  495 
Lumbricales  of  the  foot,  620 

of  the  hand,  277 
Lungs,  333 

connections,  308 

physical  characters,  334 

structure,  334 

vessels  and  nerves,  335 
Lymphatic  duct,  119,  340 

right,  79,  340 
Lymphatics  of  the  arm,  250 

of  the  axilla,  230 

of  the  groin,  407,  554 

of  the  lungs,  336 

of  the  mesentery,  441 

of  the  neck,  67 

of  the  pelvis,  520 

of  the  popliteal  space,  597 

of  the  thorax,  339 
Lyra,  203 


rTfALLKOLAR  arteries,  637 
ill    Malleus,  674 

muscles  of,  676 
Malpighian  corpuscles  of  spleen,  466 

of  kidney,  475 
MamillsB  of  the  kidney,  474 
Mamma,  226 

structure  of,  227 
Mammary  artery,  internal,  (o)  77,  (c) 
239,  330,  419 

gland,  226 
Masseter  muscle,  87 
Masseteric  artery,  94 

nerve,  95 
Mastoid  cells,  672 
Maxillary  artery,  internal,  93,  142 

nerve,  inferior,  (o)  32,  (d)  94 
superior,  32,  104 

vein,  internal,  94 
Meatus  auditorius  externus,  670 
nerves  of,   671 
vessels  of,  671 

urinarius,  527 
Meatuses  of  the  nose,  134 
Meckel's  ganglion,  139 
Median  basilic  vein,  249 

cephalic  vein,  249 

nerve,  (o)  236,  (c)  255,  (d)  269,  274 

vein,  249,  261 
Mediastinal  arteries,  239,  337 
Mediastinum  of  thorax,  307 
Mediastinum  of  testis,  481 
Medulla  oblongata,  182 

gray  matter  of,  186,  317 
Medulla  spinalis,  380 
Medullary  substance  of  the  kidney,  474 

velum,  anterior,  215 
posterior,  215 
Meibomian  follicles,  44 
Membrana  basil aris,  683 

granulosa,  540 

pigmenti,  666 

pupillaris,  661 

reticularis,  685 

sacciformis,  297 

tympani,  673 
Membrane  of  Corti,  684 

of  Demours,  657 

hyaloid,  667 

Jacob's,  664 

of  the  labyrinth,  681 

of  Reissner,  684 
Membranes  of  the  brain,  24,  172 

of  spinal  cord,  374 
Membranous  labyrinth,  685 

part  of  the  cochlea,  683 
of  the  urethra,  527 
Meningeal  artery,  anterior,  29 
middle,  29,  93 
posterior,  29,  86,  174 
small,  29,  93 

nerves,  30 
Mesenteric  artery,  inferior,  441 
superior,  439 
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Mesenteric^ 
glands,  441 
plexus  inferior,  443 

superior,  443 
vein,  inferior,  443 
superior,  441 
Mesentery,  438 
Meso-csecum,  438 
colon   left,  438 
right,  438 
transverse,  438 
rectum,  438,  503 
Metacarpal  arteries,  269,  289 
Metatarsal  artery,  632 
Mitral  valve,  320 
Modiolus  of  the  cochlea,  682 
Molar  teeth,  133 

glands,  42 
Mons  Veneris,  534 
Motor  oculi  nerve,  (o)  180,  (c)  30,  (d) 

54,  57 
Mouth,  cavity  of,  132 
Mucous  ligament,  637 
Multifldus  spinse  muscle,  370 
Musoularis  mucosae,  457 
Musculi  papillares,  318,  320 
pectinati,  316,  319 
Musculo-phrenic  artery,  239,  490 

cutaneous  nerve,  (o)  633,  (d)  626 
of  the  arm,  (o)  234,  (c)  256,  (d) 
259 
spiral  nerve,  236,  259 
Muse,  abductor  digiti  minimi,  278 

pedis,  616 
indicis,  280 
poUicis,  277 
pedis,  616 
aocessorius  pedis,  620 

ad  sacro-lumbalem,  362 
adductor  brevis,  577 
digiti  minimi,  279 
longus,  576 
uiagnns,  579,  599 
policis  manus,  278 
pedis,  621 
anconeus,  285 
anti-tragicus,  46 
arytienoideus,  153 
attoUens  aurem,  18 
attrahens  aurem,  18 
azygos  uvul»,  131 
biceps  femoris,  597,  635 

flexor,  cubiti,  252,  271,  291 
brachialis  antious,  256,  271 
buccinator,  39 
cervicalis  ascendens,  363 
chondro-glossus,  148 
ciliaris,  660 

circumflexus  palati,  129 
ooccygeus,  501 
complexus,  364 
compressor  naris,  35 
constrictor  inferior,  124 
isthmi  fauoium,  130 


Muse,  constrictor— 
medius,  124 
superior,  124 
urethrae,  397,  403 
coraco-brachialis,  252 
corrugator  cutis  ani,  389 

supercilii,  37 
cremastericus,  412 
crioo-arytaenoideus  lateralis,  153 
posticus,  152 
thyroideus,  152 
deltoides,  242 
depressor  anguli  oris,  39 
epiglottidis,  154 
labii  inferioris,  38 
alse  nasi,  36 
diaphragma,  484,  343 
digastricus,  82 
dilatator  naris,  35 

pupillse,  661 
ejaculator  urinaB,  394 
erector  clitoridis,  403 
penis,  394 
spinas,  362 
extensor  carpi  radialis  brevier,  284 
longior,  284 
ulnaris,  285 
digiti  minimi,  285 
digitorum  brevis  pedis,  632 
communis,  285 
longus  pedis,  629 
inaicis,  288 

ossis  metacarpi  poUicis,  287 
poUicis  proprius,  629 
primi  internodii  poUicis,  287 
secundi  internodii  poUicis,  287 
flexor  accessorius,  620 

brevis  digiti  minimi,  278 

pedis,  620 
carpi  radialis,  264,  282 

ulnaris,  265 
digitorum  brevis  pedis,  616 
longus  pedis,  610,  619 
profundus,  270,  276 
sublimis,  266,  276 
poUicis  longus,  270,  277 
pedis,  610,  620 
poUicis  brevis,  278 
pedis,  621 
gastrocnemius,  608 
gemellus  inferior,  589 

superior,  589 
genio-hyo-glo68U8,  100,  149 

hyoideus,  100 
glosso-pharyngeus,  149 
gluteus  maximns,  583 
medius,  585 
minimus,  586 
gracilis,  574 
helicis  major,  46 

minor,  46 
hyoglossus,  99,  182 
iliacus,  493,  580 
ilio-costalis,  362 
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Muse— 

indicator,  288 
Id fra-coH talis,  342 
infra-8pinatU8,  244 
iutercostales  externi,  237,  342 

interui,  238,  342 
interosBei  mauus  dorsales,  281 
palmares,  281 

pedis  dorsaltifl,  625 
pi  an  tares,  624 
interspinales,  370 
iutertransversales,  165,  370 
kerato-cricoideas,  153 
latissimus  dorsi,  236,  356 
laxator  tympani,  676 
levator  anguii  oris,  38 
scapulse,  358 

ani,  390,  501 

glandulae  thjroide®,  120 

labii  superioris,  38 
al»  nasi,  36 
inferioris,  38 

palati,  129 

palpebrte,  53 

uvulae,  181 
levatores  costarum,  373 
linguales,  149 
longissimus  dorai,  363 
longus  colli,  163 
lumbricales  man  us,  277 

pedis,  620 
mallei  eztemus,  676 

internus,  676 
massetericus,  87 
multifidus  spin»,  371 
mylo-hyoideus,  98 
obliquus  abdominis  externus,  409 
internus,  411 

capitis  inferior,  369 
superior,  369 

oculi  inferior,  59 
superior,  53 
obturator  extern  us,  580,591 

internus,  543,  590 
occipito- frontalis,  18 
omo-hyoidpus,  72,  359 
opponens  digiti  minimi,  279 

pollicid,  278 
orbicularis  oris,  37 

palpebrarum,  36 
orbital  is,  60 
palato-glo8su%  130,  148 

pharyngeus,  130 
palmaris  brevis,  272 

longus,  265 
pectineua,  576 
pectoralis  major,  230,  231 

minor,  231 
peroneus  brevis,  633 

longus,  625,  633 

tertius,  629 
plantaris,  609 
platysma  myoides,  62,  67 
popliteus,  610,  635 
4j 


Muso. — 

pronator  quadratus,  271 

radii  teres,  264 
psoas  magnus,  492,  580 

parvus,  493 
pterygoideus  externus,  89 

internus,  90 
pjramidalis  abdominis,  416 

nasi,  34 
pyriformis,  542,  587 
quadratus  fenioris.  590 

lumborum,  494 
rectus  abdominis,  415 

capitis  anticus  major,  161 
minor,  165 
lateralis,  115 
posticus  major,  369 
minor,  369 
femoris,  570,  587 
oculi  externus,  57 
inferior,  57 
internus,  57 
superior,  53 
retrahens  aurem,  18 
rhomboideus  major,  358 

minor,  358 
risorius  Santorini,  39 
rotatores  dorsi,  369 
sacro-lumbalis,  362 
salpingo-pharyngeus,  126 
sartoriuB,  566 
scalenus  anticus,  75 
medius,  75 
posticus,  75 
scmi-spinalis  colli,  370 

dorsi,  370 
semi-membranosus,  598,  636 
semi-tendinosus,  597 
serratus  magnus,  236 

posticus  inferior,  360 
superior,  360 
soleus,  608 

sphincter  ani  externus,  389 
internus,  389 
pupillae,  661 
vaginaB,  402 
spinalis  dorsi,  362 
splenius  capitis,  361 

colli,  36^1 
stapedius,  676 
sterno-cleido-mastoideus,  71 
hyoideus,  72 
thyroideus,  73 
Btylo-glossus,  100,  148 
hyoideus,  83 
pharyngeus,  106 
subanconeus,  259 
subclavius,  232 
Bubcrureus,  572 
Bubscapularis,  241 
supinator  radii  brevis,  288 

longus,  284 
Bupraspinatus,  247 
temporalis,  20,  88 
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MUBC. 

tensor  palati,  129 

tarsi,  59 

tympani,  676 

vaginae  femoris,  570 
teres  major,  245 

minor,  245 
thyro-aryUenoideus,  153 

hyoideus,  73 
tibialis  anticus,  628 

posticus,  612,  625 
trachelo-mastoideus,  363 
tragicas,  46 
transversalis  abdominis,  413 

oolli,  363 
transversus  auris,  47 

HngusB,  149 

I>edis,  621 

perinaBi,  395,  403 
alter,  395 

profundus,  398,  403 
trapezius,  354 
triangularis  stemi,  238 
triceps  extensor  cruris,  570 

oubiti,  258 
yastus  eztemus,  571 

internus,  571 
zjgomaticus  major,  39 

minor,  39 
Mylo-hyoid  artery,  93 
muscle,  98 
nerve,  96 


NARES,  42,  126 
Nasal  artery,  internal,  57,  142 

artery,  lateral,  40 

cartilages,  42 

duct,  61 

fossflB   1 34 

nervJ,  (d)  54,  (o)  141,  (o)  57 
Naso-palatine  nerve,  140 

artery,  142 
Neck,  anterior  triangle  of,  69 

posterior,  63 

dissection  of,  61 
Nerve  of  Jacobson,  112,  678 

Wrisberg,  (o)  236,  (d)  251,  256 
Nerve  to  the  inferior  gemellus  and  quad- 
ratus,  589 

latissimus,  236 

levator  anguli  scapulae,  80 

obturator  internus,  518,  590 

pectineus,  573 

pterygoid,  internal,  145 

pyriformis,  518 

rhomboid  muscle,  80,  359 

scaleni,  80 

serratus  muscle,  (o)  79,  (d)  236 

subclavius,  80 

superior  gemellus,  589 

tensor  palati,  145 
tympani,  145 
vaginae  femoris,  574 


Nerve— 

teres  major,  236 
minor,  245 
vastus  externus,  573 
internus,  573 
Nervous  tunic  of  eyeball,  663 
Nerv.  abducens,  (o)  180,  (c)  32,  (d)  57 
accessorius  obturatorius,  497,  577 

spinalis,  114,  181,  356 
acromiales,  cutanei,  80,  242 
articulares  poplitei,  596 
articularis    poplitei     obturatorius, 

577,  596 
auditorius,  181,  680 
auriculares  anteriores,  23 
auricularis  magnus,  23,  66 

pneumogastricus,  (o)  113,  (d) 

679 
inferior,  96 
posterior,  23,  48 
auriculo-temporalis,  23,  90 
buccales,  50,  95 
buccinatorius,  95 

cardiacus  inferior,  (o)  117,  122,  (d) 
332 
medius,  (o)  117,  122,  (d)  332 
pneumogastrici,  114,  331,    (d) 

332 
superior,  (o)  11  ,  122,  (d)  314, 
333 
cervicales  nervi  facialis,  68 
rami  anteriores,  79,  165 
posteriores,  165,  365 
cervicalis  superficialis,  66,  68 
cervioo-facialis,  50 
chorda  tympani,  97,  144 
ciliares  ganglii  ophtlialmici,  55,  663 
ciliaris  nasalis,  54,  (d)  603 
circumflexus,  236,  244 
claviculares  cutanei,  66 
coccygealis,  373,  518 
cochlearis,  687 
communicans  fibniaris,  606 
corporis  bulbosi,  399 
cruralis,  (o)  497,  (d)  572 
cutanei  abdominis,  anteriores,  407 

lateral es,  406 
cutaneus  externus   brachial  is,   (o) 
235,  (c)  256,  (d)  262 
lumbalis,  (o)  497,  (d)  556 
musculo-spiralis,  250,  259, 
262    • 
internus  brachialis,  major,  236, 
256,  261 
minor,  236,  251,  256 
femoris,  (d)  556,  (o)  573 
musculo-spiralis,  250,  259 
medius   femoris,    (o)    573,   (d) 

556 
musculo-cntaneus,  250 
palmaris,  269,  272 
plantaris,  613 
radialis,  262 
dorsalis  manCls,  269 
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Nerv. — 

dentales  posteriores,  104 
dentalis, anterior,  104 

inferior,  96 
descendens  noni,  83,  115 
diaphragmaticus,  (o)  SO,  (d)  330 
digastrious  48 
digitalefi  mediani,  275 

plantares,  619 

radiales,  262 

ulnares,  274 
dorsales,  rami  anteriores,  239,  343, 
378 
posteriorefl,  367,  378 
dorsalis  penis,  399,  408 

ulnaris,  262,  269 
facialiR,  47,  143 
frontalis,  52 
genito-cruralis,  497,  556 

ramus  femoral  is,  556 
genitalis,  418 
glosso-pharyngeus,  111,  151,  181 
glutei  inferiores,  588 
gluteus  superior,  496,  586 
gustatorius,  97,  101, 151 
hsmorrhoidales  superiores,  443 
hsBmorrhoidalis  inferior,  390 
hypoglossus,  83,  102,  115,  151 
ilio-hypogastricus,  416,  496,  582 

inguinalis,  416,  497,  556 
incisoriuB,  96 
infra-maxillares  faciales,  50,  68 

orbitales  nervi  facialis,  49 

orbitalis,  60,  104 

trochlear  is,  54 
intercostales,  239,  416 
intercosto-cutanei    anteriores,   226, 
406 

laterales,  206,  406 

humeralis,  254,  226,  251 
interosseus  anticus,  271 

posticus,  289 
labialis,  96 
lachrjmalis,  52 
laryngeus  extemus,  114 

inferior,  (o)  331,  (d)  114,  168 

superior,  (o)  113,  (d)  158 
lumbales,  rami  anteriores,  495 
posteriores,  369,  384 
lumbo-sacralis,  496 
mat  ares  nervi  facialis,  48 
massetericus,  95 
maxillaris  inferior,  (o)  32,  (d)  94 

superior,  31,  104 
medianus,  236,  255,  269,  274 
meningei,  30 
molles,  116 
motor  oculi,  (o)  180,  (c)  32,  (d)  54, 

57 
musculo-cutaneus  brachii,  236,  256, 
262 

cruris,  633,  (d)  626 
musculo-spiralis,  (o)  236,  (d)  259 
mylo-hjoideus,  96 


Nerv. — 

nasalis,  (o)  51,  (d)  54,  57,  141 
naso-platinus,  141 
obturatorius,  (o)  497,  (d)  577 

articularis,  577,  596 
occipitalis,  major,  366 

minor,  (d)  24,  (o)  66 
oesophageales,  331 
olfactorius,  (c)  30,  (d)  136,  (o)  178 
ophthalmicus,  32,  51 
opticus,  57,  137,  179,  207 
orbitalU,  (d)  60,  (o)  104 
palatinus  magnus,  140 

medius,  141 

minor,  141 
palpebrales,  45, 104 
pulmaris  cutaneus,  272 

ulnaris  profundus,  280 

superficialis,  274 
patellaris,  557,  573 
I>erforan8  Casserii,  (o)  236,  (c)  256, 

(d)  262 
perinseales  superficiales,  391,  394 
peroneal  is,  596 

petrosus  superficialis  externus,  33 
magnus,  33,  141 
parvus,  33,  678 
pharyngei,  112,  117 
pharyngeus,  113 
phrenicus,  80,  330 
plantaris  externus,  619 
profundus,  624 

inter nus,  624 
pneumo-gastricus,    112,    181,    330, 

452 
poplitens  externus,  596 

internus,  596 
portio  dura,  47, 142,  180 

mollis,  (o)  181,  (d)  687 
pterygoidei,  96 

pterygoideus  internus,  95,  145 
pudendus  inferior,  (o)  589,  (d)  394, 
407 

internus,  (o)  518,  (d)  391,  399, 
408 
pnlmonares  anteriores,  331 

posteriores,  331 
radialis,  263,  270 
recurrens,  114,  331,  (d)  158 

artioularid,  633 
sacrales,  rami  anteriores,  518 
posteriores,  372,  581 
saphenus  externus,  606,  (d)  627 

internus,  (o)  573,  (d)  557,  573, 
627 
sciaticus  magnus,  519,  589.  599 

parvus,  519,  582,  584,  599 
spermatid,  443 
spheno-palatini,  104 
splanchnicus  major,  (o)  342,  452 

minor,  (o)  342,  (d)  452 

minimus,  (o)  342,  (d)  452 
splenici,  451 
stylo-hyoideus,  48 
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Nerv. — 

suboocipitaliS)  ramus  anterior,  115 

posterior,  368 
snbscapnlares,  236 
superficialis  cordis  dexter,  (o)  117 
(d)  332 
sinister,  (o)  122,  (d)  314 
supraroaxillares  nervi  facialis,  48 
orbitalis,  22,  51 
ficapularis,  80,  248,  359 
trochlearis,  23,  52 
sympatheticus  abdominis,  443,  450, 
497 
oervicis,  115 
pelvis,  619 
thoracis,  331,  341 
temporales  nervi  facialis,  48 
profundi,  95 

superficiales,  (d)   23,    (o)  48 
temporo-facialis,  48 

malaris,  60,  104 
thoracici,  auteriores,  236 

laterales,  226 
thoracicus  posterior,  80,  236 
tibialis  anticus,  627,  (d)  632 

posticus,  613 
trigeminus,  31,  180 
trochlearis,  31,  51,  180 
tympanicus,  (o)  112,  (d)  678 
ulnaris,  255,  269,  274 
uterini,  520 
vagi  nates,  520 
vestibularis,  687 
vidianns,  141 
Ninth  nerve,  (o)   182,  (c)  115,  (d)  83, 

102 
Nipple  of  the  breast,  226 
Nodule,  212 
Nose,  cartilages,  42 
cavity  of,  133 
meatuses  of,  134 
nerves  and  vessels  of,  139,  141 
Nuclei  of  medulla  oblongata,  187 
Nucleus  caudatus,  203 

lenticularis,  203 
Nutritious  artery  of  fibula,  613 
of  femur,  578 
of  humerus,  254 
of  tibia,  612 
Nymph»,  534 


OBLIQUUS  abdominis  externus,  409 
internus,  411 
capitis  inferior  muscle,  369 

superior  muscle,  369 
oculi  inferior,  59 
superior,  53 
Obturator  artery,  (o)  515,  (d)  580 
fascia,  500 
ligament,  546 
membrane,  54b 
muscle,  external,  580,  591 
internal,  543,  590 


Obturator  nerve,  (o)  497,  (d)  577 
Occipital  artery,  (o)    86,  (c)   368,    (d) 
21 

lobe,  194 

vein,  21,  86 

sinus,  27 
Occipito-atloid  articulation,  168 

ligaments,  168 
Occipito-axoid  ligaments,  169 

frontalis  muscle,  18 
Odontoid  ligaments,  169 
CEsophagus,  connections  of,  121,  339 

structure,  131,  339 
(Esophageal  arteries,  337,  447 

nerves,  331 

opening  of  diaphragm,  487 
Olfactory  bulb,  179 

cells,  137 

nerve,  (o)  178,  (d)  138 

region,  137 
Olivary  body,  183,  185 

commissure,  186 

fasciculus,  186,  189,  208 
Omentum,  great,  437 

small,  437 

splenic,  437 
Omo-hyoid  muscle,  72 
Oplithalmic  artery,  33,  56 

ganglion,  55 

nerve,  (o)  31,  (c)  32,  (d)  51 

vein,  57 
Opponens  pollicis  muscle,  278 
Optic  commissure,  179 

nerve,    (o)   179,  207,    (c)   57,   (d) 
664 

thalamus,  207,  211 

tract,  179 
Ora  serrata,  663 

Orbicular  ligament  of  the  radius,  294 
Orbicularis  oris,  37 

palpebrarum,  36 
Orbit,  50 

muscles  of,  53,  57 

nerves,  61 

I)erio8teum  of,  50 

vessels,  56 
Orbital  branch  of  nerve,  (d)  60,  (o) 

104 
Organ  of  Corti,  684 

of  Giraldes,  483 
Orifice  of  the  urethra,  536 

of  the  uterus,  535 

of  the  vagina,  536 
Os  hyoides,  159 
Ossicles  of  the  tympanum,  674 
Os  tincffi,  537 
Os  uteri  externum,  537 
Otic  ganglion,  144 
Otoliths,  686 
Outlet  of  the  pelvis,  386 
Ovaries,  512,  539 

appendage  to,  540 

arteries  of,  490,  516 
Ovicapsule,  540 
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Ovisacs,  540 
Oram,  539 


PALATE  (soft),  128 
Palatine,  arteries,  superior,  143 
arterj,  inferior,  86 
nerve,  external,  141 
large,  140 
small,  141 
Palato-glosBus,  130,  148 
Palato-pharjngeus,  130 
Palm  of  the  hand,  272 

cutaneous  nerves  of,  272 
Palmar  arch,  deep,  280 
superficial,  273 
nerve  of  the  ulnar,  deep,  280 

superficial,  274 
cutaneous  nerves,  272 
fascia,  272 
Palmaris  brevis  muscle,  272 

longus  muscle,  265 
Palpebne,  43 
Palpebral  arteries,  45,  57 
ligament,  44 
nerves,  45 
veins,  45 
Pancreas,  464 

connections,  446 
structure  of,  464 
Pancreatic  arteries,  447 
duct,  457,  465 
veins,  448 
Pancreatioo-duodenal    arteries,    440, 

448 
Papilla  lachrymalis,  45 
Papills  of  the  tongue,  146 
Parietal  lobe,  194 
Parovarium,  540 
Parotid  gland,  41 

arteries,  86 
Patellar  nerve,  573 

plexus,  557 
Pectineus  muscle,  576 
Pectoralis  major  muscle,  230,  231 

minor  muscle,  231 
Peduncle   of  the   cerebellum,   inferior, 

215 
middle,  215 
superior,  215 
of  the  cerebrum,  190,  211 
of  the  pineal  body,  208 
Peduncular  fibres,  207 
Pelvis,  female,  dissection  of,  509 
male,  499 

dissection  of,  499 
Pelvic  cavity,  499 
fascia,  500 
plexus,  519 
Penis,  508 

integument  of,  407 
structure  of,  529 
vessels  of,  532 
Peptic  glands,  455 

45 


Perforating  arteries  of  the  femoral,  578, 
599 
of  internal  mammary,  239 
of  the  palm,  280 
of  the  sole,  623,  632 
Perforans  Gasserii  nerve,  (o)   236,  (c) 

256,  (d)  262 
Pericardium,  310 

vessels  of,  311,  337 
Perilymph,  681 
Perinffium,  female,  400 

male,  386 
Perinseal  artery,  superficial,  393 
fascia,  deep,  396 

superficial,  392 
nerves,  superficial,  391,  393,  399 
Periosteum  of  the  orbit,  50 
Peritoneal  prolongation  on  the  oord,  417 
Peritoneum,  435 

of  female  pelvis,  510 
of  male  pelvis,  504 
Peroneal  artery,  613 
anterior,  613 
nerve,  596 
Peroneus  brevis  muscle,  633 
longus  muscle,  625,  633 
tertius  muscle,  629 
Peroneo-tibial  articulations,  641 
Pes  hippocampi,  204 
Petrosal  ganglion.  111 
sinus,  inferior,  29 

superior,  29 
nerve,  large,  33,  141 
small,  33,  678 
external,  33 
Peyer*s  glands,  459 
Pharynx,  124 
interior,  126 
muscles  of,  124 
openings  of,  126 
Pharyngeal  ascending  artery,  109 
nerve,  113 
vein,  112 
Pharyngeo-glossal  muscle,  149 
Phrenic  artery,  330,  490 

nerve,  80,  330 
Pia  mater  of  the  brain,  173 

of  the  oord,  376 
Pigmentary  layer  of  retina,  666 
Pigment  cells  of  choroid,  660 

iris,  662 
Pillars  of  the  abdominal  rin^,  410 
of  the  fornix,  208 
of  the  iris,  658 
of  the  soft  palate,  128 
Pineal  body,  208 
Pinna,  or  auricle  of  the  ear,  45 
Pituitary  body,  192 
Plantar  aponeurosis,  615 
arch  of  the  artery,  623 
arteries,  617,  623 
ligament,  long,  647 
nerve,  external,  619,  624 
internal,  619 
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Plantaris  muscle,  609 
Platysma  myoides  muscle,  62,  67 
Pleura,  307 
Plexus,  aortic,  443 

brachial,  79,  235 

cardiac,  superficial,  314 
deep,  332 

carotid,  33 

cavernous,  33 

cervical,  80 

posterior,  367 

clioroides  cerebri,  205 
cerebelli,  218 

cceliac,  451 

coronary,  anterior,  314 
posterior,  314 

coronary  of  the  stomach,  451 

diaphragmatic,  451 

gulffi,  331 

hepatic,  451 

hemorrhoidal,  520 

hypogastric,  444 

lumbar,  496 

mesenteric.  Inferior,  443 

mesenteric,  superior,  443 

oesophagean,  331 


ovarian,  520 


patellar,  557 

pelvic,  519 

pharyngeal,  113 

prostatic,  520 

pterygoid  of  veins,  94 

pulmonary  anterior,  331 
posterior,  331 

renal,  451 

supra,  451 

sacral,  518 

solar,  451 

spermatic  of  nerves,  443 
of  veins,  492 

splenic,  451 

tympanic,  678 

uterine,  520 

vaginal,  520 

vesical,  520 

vertebral,  117,  166 
Plica  semilunaris,  45 
Pneumogastric  nerve,  (o)  181,  (d)  112, 

181,  330,  452 
Pons  Tarini,  191 

Varolii,  188 

structure  of,  184 
Popliteal  artery,  594 

glands,  597 

nerve,  external,  596 
internal,  596 

space,  593 

vein,  696 
Popliteus  muscle,  610,  635 
Portal  veins,  448 
Portiodura,  (c)  144,  (d)  47,  (o)  180 

mollis,  (o)  181,  (d)  687 
Porus  opticus,  664 
Posterior  commissure,  207 


Posterior- 
elastic  layer  of  cornea,  658 

ligament  of  knee,  636 

medullary  vellum,  214 

pyramid,  184,  186 

triangle  of  the  neck,  63 

vesicular  column,  383 
Poupart's  ligament,  411,  559 
Pouch,  laryngeal,  155 

of  the  auricula,  316,  319 
Prepuce,  583 
Princeps  cervicalis  artery,  368 

poUicis  artery,  280 
of  the  foot,  624 
Processus  cochlear iformis,  673 

vermiformis,  212,  216 
Profunda  artery,  inferior,  254 

of  the  neck,  (o)  78,  (d)  368 

of  the  thigh,  565,  578 

superior,  (o)  254,  (d)  258 
Promontory,  672 
Pronator  quadratus  muscle,  271 

radii  teres  muscle,  264 
Prostate  gland,  571 

connections,  507 

structure,  521 
Prostatic  part  of  the  urethra,  526 

sinuses,  527 
Psoas  magnus  muscle,  492,  580 
Psoas  parvus  muscle,  493 
Pterygoid  arteries,  95 

nerve,  external,  95 
internal,  95,  145 

plexus  of  veins,  94 
Pterygoideus  externus  muscle,  89 

internus  muscle,  90 
Pterygo-maxillary  ligament,  124 
region,  87 

palatine  artery,  142 
Pubic  region  of  the  abdomen,  431 

symphisis,  546 
Pudendal  inferior  nerve,  (o)  589,  (d)  394 
Pudic  arteries,  external,  554,  565 

artery,  internal,  (d)  390,  (c)  398, 
408,  (o)  516 

nerve,  internal,  (o)  408,  (d)  390, 
398 
Pulmonary  artery,  (d)  318,  325,  335 

nerves,  331 

veins,  319,  329,  336 
Puncta  lachrymalia,  43,  60 
Pupil,  muscles  of,  661 
Pylorus,  453 
Pyloric  arteries,  447 
Pyramid,  anterior,  183,  185 

decussation  of,  186 

of  the  cerebellum,  213 

of  the  thyroid  body,  120 

of  the  tympanum,  672 

posterior,  184,  186 
Pyramidal  fibres  of  the  medulla,  185 

masses  of  kidney,  474 
Pyramidalis  abdominis  muscle,  416 

nasi  muscle,  34 
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Pyramids  of  Malpighi,  474 
Pyriformis  muscle,  542,  587 


QUADRATUS  femoris  muscle,  690 
lumborum  muscle,  494 


RADIAL  artery,  265,  (d)  280,  289 
nerve,  262,  270 

veins,  266 

cutaneous,  261 
Radialis  indicis  artery,  272 
Radio-carpal  articulation,  296 
Radio-ulnar  articulations,  294,  297 
Ranine  artery,  101 

vein,  101 
Raphd  of  the  corpus  callosum,  200 

of  the  medulla,  186 

of  the  perinaeum,  386 
Receptaculum  chyli,  495 
Recto-vesical  fascia,  502 

pouch,  504 
Rectus  abdominis  muscle,  415 

capitis  anticuB  major,  164 
minor,  165 
posticus  major,  369 

minor,  369 
lateralis,  115 

femoris,  570,  587 
Rectus  oculi  externus,  57    . 

inferior,  57 

internus,  57 

superior,  53 
Rectum,  connections  of,  in  the  female, 
510 

connections  of,  in  the  male,  504 

structure,  532 
Recurrent  interosseous  artery,  288 

radial,  266 

tibial,  631 

ulnar,  anterior,  268 
posterior,  268 
Recurrent  nerve  of  pneumogastric,  (o) 
114,  331,  (d)  158 

nerve  of  the  tibial,  631 
Renal  artery,  (d)  476,  (o)  489 

plexus,  451 

vein,  (o)  476,  (c)  492 
Restiform  body,  184,  186 
Rete  testis,  482 
Retina,  663 

structure,  664 
Retrahens  aurem,  18 
Rhomboideus  major  muscle,  358 

minor,  358 
Rima  of  the  glottis,  155 
Ring,  abdominal,  external,  410 

internal,  417,  421 
Risorius  Santorini  muscle,  39 
Rods  of  retina,  665 
Root  of  the  lung,  309,  310 
Roots  of  the  nerves,  307,  383 
Rotatores  dorsi,  371 


Round  ligament  of  the  hip  joint,  602 
of  the  liver,  468 
of  the  uterus,  418,  512,  539 


SACCULE  of  the  ear,  686 
Sacculus  laryngis,  155 
vcstibuli,  685 
Sacral  artery,  lateral,  515 
middle,  489,  517 
ganglia,  519 
nerves,  anterior  branches,  518 

posterior  branches,   372,   581, 
584 
plexus,  518 
Sacro-coccygeal  articulation,  544 
iliac,  544 
vertebral,  544 
lumbal  is  muscle,  362 
sciatic  ligament,  large,  545,  592 
small,  545,  592 
Salpingo-pharyngeus  muscle,  126 
Salvatella  vein,  361 
Saphenous  vein,  external,  606,  626 

internal,  555,  573,  606,  (o)  626 
opening,  559 

nerve,  external,  606,  (d)  627 
internal,  (o)  573,  (d)  557, 
573,  627 
Sartorius  muscle,  566 
Scala  tympani,  684 

vestibuli,  684 
Scalenus  anticus  muscle,  75 
medius,  75 
posticus,  75 
Scapular  artery,  posterior,  78,  248,  359 
ligaments,  247 
muscles,  240,  244 
Scapulo-clavicular  articulation,  246 

humeral,  290 
Scarpa's  triangle,  563 
Schneiderian  membrane,  135 
Sciatic  artery,  (o)  516,  (d)  588 
nerve,  large,  519,  589,  599 
small,  519,  582,  588,  599 
Sclerotic  coat  of  the  eye,  655 

structure,  656 
Scrotum,  408 

Second  nerve,  (o)  179,  (c)  57,  (d)  664 
Secondary  membrane  of  the  tympanum, 

672,  673 
Segments  of  the  cord,  382 
Semicircular  canals,  680 
Semilunar  cartilages,  638 
ganglia,  451 
valves  of  aorta,  321 

of  pulmonary  artery,  318 
Semi-bulbs  of  vagina,  527 
Semi-membranosus  muscle,  598,  636 
Seminal  ducts,  523 
Seminiferal  tubes,  481 
Semi-spinalis  colli  muscle,  370 

dorsi  muscle,  370 
Semi-tendinosus  muscle,  597 
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Septum  auricnlarum,  322 

cochles,  682 

crarale,  428,  561 

intermuscular,  of  the  arm,  258 
of  the  thigh,  672 

lucidum,  202 

nasi,  134 

pectinifonne,  530 

scroti,  408 

of  the  tongue,  147 

ventriculorum,  324 
Serratus  magnus  muscle,  236 

posticus  inferior,  360 
superior,  360 
Seventh  nerve,  (o)  180,  (c)  142,  (d)  47 
Sheath  of  the  fingers,  273 

of  the  rectus,  415 

of  the  toes,  616 
Shoulder  joint,  290 
Sigmoid  artery,  442 

flexure  of  the  colon,  434 

valves,  318,  321 
Sinus,  hasilar,  29 

of  the  bulb,  527 

cavernous,  28 

circular,  of  Ridley,  29 

coronary,  314 

lateral,  28 

longitudinal,  inferior,  27 
superior,  25 

occipital,  27 

petrosal,  inferior,  29 
superior,  29 

pocularis,  526 

prostaticus,  527 

straight  of  the  skull,  27 

torcular,  27 

transverse,  29 

of  Valsalva,  321 
Sixth  nerve,  (o)  180,  (c)  32,  (d)  57 
Small  intestine,  429,  456 

omentum,  438 
Socia  parotidis,  41 
Soft  commissure,  206 
Soft  palate,  128 

muscles  of,  128 
Solar  plexus,  451 
Sole  of  the  foot,  dissection  of,  614 
Soleus  muscle,  608 
Solitary  glands,  459,  464 
Spermatic  artery,  (o)  489,  (d)  484 

cord,  418 

fascia,  423 

plexus,  443 

veins  (o)  484,  (c)  492 
Spheno-palatine  artery,  142 
ganglion,  139 
nerves,  104 
Sphincter  ani  extern  as,  389 
internus,  389 

of  the  pupil,  661 

vagime,  402 

vesicae,  525 
Spigelian  lobe,  467 


Spinal  accessory  nerve,  (o)  181,  (d)  114 
nucleus,  187 

arteries,  174,  379 

cord,  380 

membranes  of,  374 
structure,  382 

nerves,  377 

filaments  of  origin,  383 
roots  of,  377 

veins,  385 
Spinalis  dorsi  muscle,  362 
Spiral  tube  of  the  cochlea,  682 
Splanchnic  nerve,  large,  342,  (d)  452 
small,  342,  (d)  452 
smallest,  342,  (d)  452 
Spleen,  465 

connections,  435 

structure,  465 
Splenic  artery,  447,  466 

omentum,  447 

plexus  of  nerves,  451 

vein,  448 
Splenius  capitis  muscle,  361 

colli,  361 
Spongy  bones,  134 

part  of  the  urethra,  527 
Stapedius  muscle,  676 
Stapes  bone,  675 
Stellate  ligament,  344 
Stenson^s  duct,  41 
Sterno-clavieular  articulation,  170 

cleido-mastoid  muscle,  71 

hyoid  muscle,  73 

thyroid,  73 
Stomach,  form  and  divisions,  453 

connections  of,  431 

structure  of,  453 
Straight  sinus,  27 
Striate  body,  203,  211 
Stylo-hyoid  ligament,  106 
muscle,  83 
nerve,  48 

glossus  muscle,  99,  148 

mastoid  artery,  94 

maxillary  ligament,  91 

pharyngeus  muscle,  106 
Subanconeus  muscle,  259 
Subarachnoid  space,  376 
of  the  cord,  376 
Subclavian  artery,  left,  118,  (o)  328 
right,  75 

vein,  79 
Subclavius  muscle,  232 
Subcrureus,  572 

Subcutaneous  malar  nerve,  60,  104 
Sublingual  artery,  101 

gland,  103 
Submaxillary  ganglion,  101 

gland,  97 

region,  97 
Submental  artery,  86 
Suboccipital  nerve,  anterior  branch,  115 

posterior  branch,  367 
Subpeduncular  lobe,  214 
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Subperitoneal  fat,  417,  561 
Subpubic  ligament,  547 
Subscapular  artery,  235 

nerves,  236 
Subscapularis  muscle,  241 
Substantia  gelatinosa,  383 

perforata  antica,  192 
Sulci  of  brain,  193,  213 
Sulcus,  longitudinal,  of  the  liver,  467 
spiralis,  683 
transverse,  467 
Superficial  fascia  of  the  abdomen,  405 
of  the  perinsBum,  392 
of  the  thigh,  553,  554 
Superficialis  ce^vicalis  artery,  359 

volae  artery,  266 
Supinator  radii  brevis,  288 

longus,  284 
Snpra>orbital  artery,  21,  56 
nerve,  22,  52 
renal  capsule,  478 

plexus,  451 
scapular  artery,  78,  247,  359 

nerve,  80,  248,  359 
spinal  artery,  248 
spinatus  muscle,  247 
trochlear  nerve,  23,  52 
Suspensory  ligament  of  the  lens,  667 
of  the  liver,  439 
of  the  penis,  408 
Syntpathetic  nerve  in  the  abdomen,  443, 
452 
in  the  head,  33 
in  the  loins,  497 
in  the  neck,  115 
in  the  pelvis,  519 
in  the  thorax,  341 
Symphysis  pubis,  446 
Synovial  gland  of  Havers,  603 


TiENIA  hippocampi,  204 
semicircularis,  204 
Tarsal  artery,  631 
articulation,  647 
cartilages,  44 
Tarso-metatarsal  articulations,  649 
Taste  buds,  147 
Teeth,  132 
Tegmentum,  191 
Temporal  aponeurosis,  19 
artery,  86 
deep,  94 
middle,  87 
superficial,  21 
fascia,  19 
muscle,  20,  88 
nerves,  deep,  95 

superficial,  23,  48 
vein,  21,  88 
Temporo- fascial  nerve,  48 
malar  nerve,  60 

maxillary  articulation,  90 
sphenoidal  lobe,  194 


Tendo  Achillis,  609 

palpebrarum,  40 
Tendon  of  triceps  extensor,  566 
Tensor  palati  muscle,  129 

tarsi,  59 

tympani,  676 

vaginsB  femoris,  570 
Tentorium  cerebelli,  27 
Teres  major  muscle,  245 

minor,  245 
Testes,  479 

Thalamus  opticus,  207,  211 
Thebesian  foramina,  316 

valve,  317 
Thigh,  dissection  of,  back,  692,  597 

front,  552 
Third  nerve,  (o)  180,  (d)  54,  57,  (o)  30 

ventricle,  206 
Thoracic  duct,  118,  339,  494 

ganglia,  339 
Thoracic-acromial  artery,  234 

alar,  234 

humeral,  234 

long,  234 

superior,  234 
Thorax,  boundaries  of,  305 

parietes  of,  342,  237 
Thymus  body,  308 
Thyro-arytienoid  articulation,  162 
ligaments,  156 

arytsenoideus  muscle,  153 

epiglottidean  ligament,  162 

hyoid  membrane,  161 
muscle,  73 
Thyroid  artery,  inferior,  78,  121 
superior,  85,  121 

axis  of  artery,  78 

body,  120 

cartilage,  159 

plexus  of  veins,  121 

vein,  inferior,  78,  121 
middle,  82 
superior,  85 
Tibial  artery,  anterior,  630 
posterior,  612 

nerve,  anterior.  683,  (d)  627 
posterior,  613 

veins,  anterior,  632 
posterior,  613 
Tibialis  anticus  muscle,  628 

posticus,  611,  625 
Tibio-tarsal  articulation,  643 
Tongue,  146 

muscles  of,  148 

nerves  of,  151 

vessels  of,  101 
Tonsil,  131 
Tonsil i tic  artery,  86 
Torcular  Herophili,  27 
Trachea,  connections  of,  121,  333 

structure  of,  162 
Trachelo-mastoid  muscle,  363 
[  Tractus  intermedio-lateralis,  383 
i  Tragus,  46 


714 


INDEX. 


Tragus — 

muscle,  46 
Transverse  oolon,  434 

fissure  of  the  cerebrum,  204 

of  the  liver,  468 
ligament  of  the  acetabulum,  602 
of  the  atlas,  169 
of  the  fingers,  273 
of  the  knee,  639 
of  the  metacarpus,  280 
of  the  metatarsus,  624 
of  the  toes,  615 
perinseal  artery,  393 
sinus,  29 

tarsal  articulation,  647 
Transversalis  abdominis  muscle,  413 
cervicalis  artery,  (o)  78,  (d)  359 
colli  muscle,  363 
faciei  artery,  (o)  87,  (d)  41 
fascia,  417,  428 
Transversus  aurioulsB  muscle,  47 
lingute,  150 
pedis,  621 
perinaei,  395,  403 
deep,  397,  403 
Trapezius  muscle,  354 
Trapezoid  ligament,  246 
Triangle  of  the  neck,  anterior,  69 

posterior,  69 
Triangular  cartilage  of  the  nose,  134 
fibro-cartilage  of  wrist,  297 
ligament  of  groin,  411 

of  the  urethra,  396 
space  of  the  thigh,  562 
surface  of  the  bladder,  525 
Triangularis  sterni  muscle,  238 
Triceps  extensor  cruris,  570 

cubiti,  258 
Tricuspid  valve,  318 
Trigeminal  nerve,  (o)  180,  (c)  31 
Trigonum  vesicae,  525 
Trochlea,  53 
Trochlear  nerve,  infra,  54 

supra,  23,  52 
Tube  of  the  cochlea,  681 
Tuber  cinereum,  206 
Tubercle  of  Rolando,  187 
Tubules  of  the  stomach,  454 
of  small  intestine,  459 
of  large  intestine,  463 
Tubuli  seminiferi,  481 

uriniferi,  474 
Tunica  albuginea  testis,  481 
Ruyschiana,  660 
vaginalis,  480 
oculi,  655 
vasculosa  testis,  481 
Turbinate  bones,  134 
Twelfth  intercostal  nerve,  416,  498,  581 
Tympanic  artery,  93 
Tympanum,  674 
arteries  of,  674 
lining  membrane,  677 
nerves  of,  677 


ULNAR  artery,  267,  273 
nerve,  (o)  236,  (c)  255,  (d)  269, 274 
veins,  268 

cutaneous  anterior,  261 
posterior,  261 
Umbilical  hernia,  426 

region  of  the  abdomen,  431 
vein,  469 
Umbilicus,  404 
Ureter,  477,  510,  526 
Urethra,  female,  541 

connections,  512 
orifice  of,  535 
structure,  542 
male,  interior,  526 

connections,  507,  526 
structure,  527 
Uterine  arteries,  51 1',  539 
plexus  of  nerves,  520 
veins  and  sinuses,  517 
Uterus,  537 

interior  of,  538 
ligaments  of,  510 
connections  of,  511 
structure  of,  538 
Utricle  of  the  ear,  685 
Uvea  iridis,  661 
Uvula  cerebelli,  212 
palati,  128 
vesicae,  574 


VAGINA,  connections,  512,  535 
structure  and  form,  536 
Vaginal  arteries,  516,  537 

plexus,  520 

veins,  517 
Vagus  nerve,  112,  181,  330,  452 

nucleus,  187 
Vallecula,  212 
Valve,  Eustachian,  317 

of  caecum,  462 

mitral,  320 

semilunar,  318,  321 

of  Thebesius,  317 

tricuspid,  318 

of  Vieussens,  215 
Valvulae  conniventes,  457 
Vas  deferens,  418,  483,  523 

aberrans,  483 
Vasa  aberrantia,  250 

brevia,  447 

eflferentia  testis,  482 

rete  testis,  482 

vorticosa,  660 
Vascular  coat  of  eye,  658 
Vastus  externus  muscle,  571 

internus  muscle,  571 
Vein,  alveolar,  142 

angular,  21 

ascending  cervical,  78 
lumbar,  498 
pharyngeal,  110 

auditory,  687 
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em- 


auricalar,  posterior,  21 

axillary,  235 

azygos,  large,  338,  495 

small,  338,  494 

superior,  left,  338 
basilic,  249 
brachial,  255 
brachio-cephalic,  left,  329 

right,  328 
bronchial,  left,  336,  337 

right,  336,  337 
cardiac,  anterior,  314 

great,  314 

small,  314 
cava,  inferior,  329,  444,  492 

superior,  328 
cephalic,  250 
cerebellar,  177 
cerebral,  177 
choroid,  206 
ciliary,  anterior,  662 

posterior,  663 
circumflex  iliac,  420,  491 
coronary  of  the  heart,  314 

of  the  stomach,  448 
of  the  corpus  cavernosum,  531 

striatum,  206 
deep  cervical,  77,  368 
diaphragmatic,  inferior,  492 
dorsal,  of  the  penis,  517 
dorsi-spinal,  369 
emissary,  21 
emulgent,  476,  492 
epigastric,  deep,  420,  491 

superficial,  407,  554 
facial,  40,  b6 
femoral,  565,  568 
fronUl,  21 
of  Galen,  208 
gastro-epiplo'ic,  left,  449 
hemorrhoidal,  517,  533 
hepatic,  471,  492 
iliac,  common,  491 

external,  491 

internal,  517 
infraorbital,  40,  105 
innominate,  328 
intercostal,  338 

posterior  branch,  368,  386 

superior,  left,  338 
right,  338 
intraspinal,  385 
interlobular,  471 
intralobular,  471 
Jugular,  anterior,  71 

external,  42,  62 

internal,  left,  118 
right,  82,  109 
laryngeal,  158 
lingual,  101 
longitudinal,  of  the  spine,  anterior, 

385 
lumbar,  369,  498 


Vein — 

mammary,  internal,  238,  329 
median,  of  the  arm,  249,  261 

basilic,  249 

cephalic,  249 

maxillary,  internal,  94,  329 
anterior,  internal,  40,  142 
mesenteric,  inferior,  443 

superior,  441 
occipital,  21,  80,  369 
ophthalmic,  57 
ovarian,  492 
palpebral,  inferior,  40 
pancreatic,  448 
perineal,  superficial,  393 
pharyngeal,  110 
phrenic,  inferior,  492 
popliteal,  596 
portal,  448,  471 

posterior,  spinal,  plexus  of,  385 
profunda  of  the  thigh,  579 
pterygoid  plexus,  94 
pudic  external,  555 

internal,  (o)  399,  (c)  532 
pulmonary,  319,  329 
radial  cutaneous,  261 
ranine,  101 
renal,  476,  492 
sacral,  lateral,  517 

middle,  517 
saphenous,  external,  606,  (o)  626 

internal,  555,  (o)  626 
spermatic,  484,  492 
spinal,  380 
splenic,  448 
subclavian,  79 
sublobular,  471 
supra-orbital,  21 

renal,  479,  492 

scapular,  78,  248,  359 
temporal,  21,  87 

superficial,  21 
thyroid,  inferior,  78,  121,  329 

middle,  82 

superior,  85 
tibial  anterior,  632 

posterior,  613 
transverse  cervical,  78,  359 
ulnar,  267 

cutaneous,  anterior,  261 
posterior,  261 
umbilical,  469 
uterine,  517 
vaginal,  517 
vertebral,  77,  166 
vesical,  517 
of  the  vertebras,  385 
Velum  interpositum,  205 
pendulum  palati,  128 
Vena  cava,  inferior,  444,  492 

superior,  328 
port®,  449,  (d)  471 
Venae  cavse  hepaticie,  471 
Venous  arch  of  the  foot,  626 
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Venous  arch — 

of  the  hand,  261 
Ventricles  of  the  brain,  200 
fifth,  202 
fourth,  217 
lateral,  200 
third,  206 
of  the  heart,  313 
left,  320 
right,  317 
structure  of,  321 
of  the  larynx,  156 
Vermiform  appendix,  433,  462 

processes,  212,  216 
Vertebral  artery,  (o)  77,  (c)  165,  (d)  174 
plexus,  117,  166 
vein,  77,  (o)  166 
Veru  montanum,  526 
Vessels  of  the  brain,  174 

of  the  dura  mater,  29,  376 
Vesica  urinaria,  524 
Vesical  artery,  inferior,  515 
superior,  515 
plexus  of  nerves,  520 


veins,  517 


Vesicula  prostatica,  526 
Vesicular  column  of  cord,  383 
Vesiculae  seminales,  connections,  507 
structure,  522 


Vestibule  of  the  ear,  679 
artery  of,  687 
nerve  of,  687 

of  the  vulva,  535 
Vestigial  fold  of  pericardium,  311 
Vidian  artery,  142 

nerve,  141 
Villi,  intestinal,  458 
Vitreous  body,  Q66 

fluid,  667 
Vocal  cords,  156 
Vulva,  633 


WHARTON»S  duct,  98,  103 
White    commissure  of   the  cord, 
382 
Winslow*s  foramen,  437 
Wrisberg's  nerve,  236,  251,  256 
Wrist-joint,  296 


Y 


ELLOW  spot  of  eyeball,  664,  666 


ZONULE  of  Zinn,  667 
Zygomaticus  major  muscle,  39 
minor  muscle,  39 


THE  END. 
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MEDICAL  AND  SUBGIOAL  FTIBUGATIONS. 

In  aekifigtbe  attention  of  the  profession  to  tbe  works  adrertised  in  the  following 
pages,  the  pablisher  would  state  that  no  pains  are  spared  to  secure  a  coDtinuunce  of 
the  confidence  earned  for  the  publications  of  the  house  by  their  careful  selection  and 
accuracy  and  finish  of  execution. 

The  printed  prices  are  those  at  which  boohs  can  generally  be  supplied  by  booksellers 
throughout  the  United  States,  who  can  readily  procure  for  their  customers  aoy  works 
not  kept  in  stock.  Where  access  to  bookstores  is  not  eooTeoient,  books  will  be  sent 
by  mail  post-paid  on  receipt  of  the  price,  providing  their  weight  does  not  exceed  the 
poi«tbl  limit  of  four  pounds  {see  pat^e  d!2);hai  no  risks  are  assumed  either  on  the 
money  or  the  books,  and  no  publications  bat  my  own  are  supplied.  Gentlemen  will 
therefore  in  most  cases  find  it  more  convenient  to  deal  with  the  nearest  bookseller. 

An  Tr.LURTRATRD  Oatatx>oui,  of  64  octavo  pages,  handsomely  printed,  will  be  for- 
warded by  mail,  post-paid,  on  receipt  of  ten  cents. 

HKNRY  0.  LEA. 
Nos.  706  and  708  Savsom  St..  Pbilamlfhia,  April,  1879. 

ADDITIONAL  INDUCBMBNT  FOR  SUBSCRIBERS  TO 

THE  AMERICAN  JOUUNALJiF  THE  MEDICAL  SCIENCES. 

THREE  MEDIOAL  JOUBHALS.  oontaining  over  3000  LAKGE  PAGES. 

Free  of  Postage,  for  SIX  DOLLARS  Per  Annum. 


TSBM8  FOB  1870 

HK   MrDIOAL  SciKNGf 

The  Mkdioal  Nkws  and  Library,  both  free  of  postage,  J  in  advaDce. 


The  Amkrican  JorRNAL  of  thk  Mrdioal  Scikngra  and  )  Five  Dollars  per  aDBam, 

uge,  J 


TnK  Amrrican  Journal  oftiik  Mrdicai.  Scikncks,  pnblished  quar- ']  q.    ,.  „ 

terlj  (11.^0  pajfcs  per  annum),  with  ^*^  i^ollars, 

The  Mkdioal  News  and  Library,  monthly  (3B4  pp.perannam),and  [  per  annum, 

The   Monthly   Abstract  op   Mkdioal  J:>cienck  (592    pages   per  |  .        ,  ^ 

..  Mn..nn\  I  *'^  ad%*ance» 

annum).  I 

S  EPA  BA  TK  S  VBSCRTPTIoyS  TO 

Thr  Amrrican  Journal  op  tub  Mki>ical  Scikncks,  when  not  paid  for  in  advance. 

Fi?e  Dollars. 
Thr  Mrdical  News  and  Library,  free  of  postage,  in  advance,  One  Dollar. 
The  Monthly  Abstract  op  Mkdical  ticiENt^E,  free  of  postage,  in  advance,  Two 

Dollars  and  a  Half. 

♦  *  Advance  payinj^  subscribers  can  obtain  at  the  close  of  the  year  cloth  covers, 
gilt-lettered,  for  each  volume  or  tlic  Journal  (two  annually),  and  of  the  Abstract 
(one  annually],  free  by  mail,  by  remittin^r  ten  cents  for  each  cover. 

In  commencing  the  second  year  of  the  second  half  centnryin  the  career  of  the 

"Amrrican  Journal  op  the  Medical  Scirncrh,"  the  publisher  has  much  pleasure  in 

assuring  its  wide  circle  ot  readers,  that  at  no  former  period  has  it  had  tbe  prospect  of 

a  more  extended  sphere  of  usefulness.  Sustained  as  it  is  by  the  profession  of  the  whole 

United  States,  and  with  a  circulation  extending  to  every  country  in  which  the  English 

language  is  read,  the  efforts  of  the  editors  will  be  directed,  as  heretofore,  to  render  it  in 

every  way  worthy  of  its  reputation,  and  of  the  universal  favor  with  which  it  is  received. 

With  its  attendant  periodicals,  the  **  Medical  News  and  Library"  and  the  "Monthly 

A  bstr  ACT  OP  M  rdic  a  l  Scirnce,"  it  combines  t  he  advantages  of  the  elaborate  preparation 

which  can  be  given  to  a  quarterly,  and  the  prompt  conveyance  of  intelligence  by  the 

monthly,  while,  the  whole  boing  under  a  single  editorial  supervision,  the  subscriber  is 

secured  against  the  duplication  of  matter  inevitable  under  other  circumstances.  These 

efforts  the  publisher  seeks  to  second  by  offering  these  periodicals  at  a  price  unprece- 

dentedly  low~a  price  which  placesthem  within  the  reach  of  every  practitioner,  ana  gives 

the  equivalent  of  three  or  four  large  octavo  volumes  for  the  comparatively  trifling 

(For  Tbb  "Obstbtbical  Jourbal,*'  m%^.  tt.^ 
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■  high  prores*M»'  ■  ^ 
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rcosl  nTtJix  DO[.L«iis prr outimn. 

The  three  ppriodicaU  thus  ofTcreil  are  aDivcrtBlIf  koowQ  Tur  their  higb  profesi 
Btaodiug  in  liieir  several  apberes. 

THE  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES, 

KoiTKOBV  ISAAC  HAYS,  M.D.,  and  1.  MINIS  HAYS.  M.H,. 
ii  publiaheil  Quurlerlj,  on  I  he  Gret  oT  Jonunry,  April.  Julf.  and  October.  Kuoh  num- 
ber RciolBinH  uputlj  l-bree  liondrrd  Inrpe  oclovo  pupes,  approprinlelf  illuetrnlerl  whf i- 
'  iifce«BBrj.     It  has  now  Wii  iiaoed  regulurlj  Tor  over  ritji  jeara,  daria)i  ibc 

Ntholcorwhich  timeit  tiua  ■>('&□  iiDdcr  the  unnlrol  of  the  present seoioredltur.  ThroaRh- 
^tiDt  this  U>D^  porjiul,  it  ban  miLintniDcd  iti  posiliun  iti  the  highest  rank  of  medical  prri- 
^Odiculs  hulh  at  bume  noil  abroad,  aad  has  received  the  cordial  Bupport  of  the  liOtirc 
profession  in  this  conotry.  AmoQ);  its  Oollaboriitora  will  he  foutid  a  large  anmber  of 
the  most  iliBtiof^uiBhed  names  of  the  proreGsioa  in  every  Bi-ctioD  of  tb<!  United  Stale*, 
renderiu);  ita  uriginal  department  a  trulj  national  eiponeol  of  Americfta  medtcloe.* 

Following  ibin  \»  the  -Rktikw  DicrARTMRNT,"  contaiuing  extended  and  imp&rtlal 
reviews  ol  JinpoftaQt  new  worke.  together  with  numerous  ehib orate  " AxALyrioiL  «)iii 
BiBUooRiPUii^Ar.  NoTtcits"  giving  a  complete  snrvej  of  medical  literature. 

This  is  followed  by  the  "CJuiRTKiiLV  auHsiiRt  ot  Impriitemrnts  asd  DiscovRmnB 
IN  TMK  MKt>:aAi.  SciiwcKS,"  diiEHilled  and  arranged  under  dilferent  heads,  presenting 
«  very  complete  digest  of  medical  pro|cress  abroad  as  well  nji  at  bone. 

Thus,  during  the  jeor  I3TS,  the  "Jouhkai."  furnished  to  its  Fubscribers  7"  Original 
CJommnniralionB,  i:i:t  Reviews  and  Bibliographirul  NoiiL-es,  and  'J53  xrlkles  in  the 
Qnnrterly  Summiiries,  making;  a  total  of  Fodr  Hitndrrd  and  tiixTv-riT^E  articlei 
illustrated  with  i%  maps  and  wood  engravings,  emanating  from  the  beet  prorestiaul 
minds  in  America  and  Europe. 

That  the  elTorlB  tbu4  mude  tn  maintain  the  high  reputation  of  the  "■Ioitriial"  arc 
Bucuessful,  is  shown  b;  the  position  accorded  to  it  in  both  America  and  Uurupe  •*  • 
lending  organ  of  medical  progress; — 

Tba  PhlUdalpbt*  Hedlnl  aod  Phfilea)  Jnnntl 
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kuovB  their  dlHaTi-rlHAXj  glwin- 
■  »/i,  F.  YondiU.  X.D„tffv,M4f 

COIIifTTM,  Bepl.  lS7fl 

g  specifically  included  in  the  award  of  a  medal  of  merit  to  the  Pabliiher 
Exbibiiion  in  1873. 

_]tion  price  of  the  "Axkrican  JouRNAr,  of  tuk  UxDinAr.  Scikkcu"  h*B 

never  been  raised  during  its  long  career.     It  is  siIU  Fivk  Dut.i-ARit  per  annum  ;  and 

rbeo  paid  for  in  advance,  the  subscriber  receives  in  addition  the  "MEnioAi.NKWs  and 

iiBKABT,"  making  in  all  about  I5UU  large  outavo  pages  per  auauui,  rrue  of  postage. 

II. 

THE  MEDICAL  KEWS  AND  LIBRARY 

)  pages,  malting  iHi  pages  per 


i 


lOntbly  periodical  of  Tbirlj-lwo   large  o 

.  Its  "  Library  Dmparthknt"  is  devoted  to  publishing  standard  wnrat  on  ids 
various  brauchea  of  medical  science,  paged  separatelj.  so  that  they  can  be  detached 
for  binding,  when  complete.  In  this  manner  subscribers  have  received,  witboat  ex- 
pease,  auch  works  as  ■■Watson's  PaACTiiTK,"  '■  Wkht  on  Uhildbbk,"  "MAbOAtaxN'o 
SDaoRRT,"  "Storks  on  Fkver,"  Uobhrlin's  "  CtjNiOAL  Lrctitres  ow  Sdroriit,"  and 
many  other  volumes  of  the  highest  reputation  and  usefulness.  VVtth  Jnly,  Itt76,  was 
commenced  the  publiuaiiou  ol  "Lrotureb  on  Disbaserof  tbe  Nervous  Sfsrsw,"  by 
J.  M.  Ckaboot,  Professor  iu  the  Faculty  of  Medicine  of  Paris,  translated  from  the 
French  by  URoaoR  SiuftEaoN,  M.D,,  Lecturer  on  Biology.  eiu„  Catholic  Univ.  of 
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Ireland  {see  p.  17),  which  will  be  continued  to  completion  daring  1879.  New  sab- 
scriberd,  coininencing  with  January,  1879,  can  procure  the  previous  portion  by  a 
remittance  of  50  cents,  if  promptly  made. 

The  **Nkw8  Dkpartmknt"  of  the  "Mrdtcal  Nkws  and  Library"  presents  the 
current  information  of  the  month,  with  Clinical  Lectures  and  Hospital  Gleanings. 
A  new  and  attractive  feature  of  this  will  be  found  in  an  elaboi%te  series  of  Orioinat. 
Am RRiCAX  Clinical  LROTURRfl,  specially  contributed  to  the  News  by  gentlemen  of 
the  highest  reputation  in  the  profession  throughout  the  United  States.  During  lb78 
there  have  appeared  Lectures  by 

8.  D.  Gross,  M.D.,  Prof,  of  Surgery,  Jefferson  Med.  Coll..  Fhilada. 

T.  Gaii.laro  Thomas,  M.D.,  Prof.  Obstetrics,  Ac.  Coll.  Phys.  and  Surg.,  N.  Y. 

William  Pkppbr,  M.D..  Prof.  Clin.  Medicine,  Univ.  of  Penna. 

Lbwis  A.Sayrb,  M.l).,Frof.  Orthopaedic  Surg.,  Bellevue  Hosp.  Med  Coll..  NY. 

Roberts  BARTHorx)w,  M.l).,  Prof.  Theory  and  Practice  of  Med.,  Med.  Coll.  of  Ohio. 

T.  G.  Richardson,  M.D.,  Prof.  Genl.  and  Clin.  Surg.,  Univ.  of  La.,  New  Orleans. 

S.  W.  Gross,  M.D.,  Snrg.  to  Philada.  Flospital. 

F.  Pbtrr  Porchkr,  M.l).,  Prof,  of  Mat.  Med.  and  Clin.  Medicine,  Med.  Coll.  of  S.  C 

William  Goodkll,  M.D.,  Prof.  Clin.  Gyn»cology,  Univ.  of  Penna. 

N.  S.  Davis,  M.l)..  Prof.  Prin  and  Prac.  of  Med.,  Chicago  Med.  Coll. 

W.  H.  Van  Burkn,  M.D.,  Prof.  Surgery,  Bellevue  Hosp.  Med.  Coll.,  N.  Y. 
To  be  followed  by  others  of  similar  value  from 

Austin  Flint,  M.D.,  Prof.  Prin.  and  Prac.  of  Med.,  Bellevue  Hosp.  Med.  Coll.,  N.Y. 

FordycrBarkkr.  M.L).,  Prof.  Clin.  Midwifery,  &c..  Bellevue  Hosp.  Med.  Coll., N.Y. 

L.  A.  DuHRiNO,  M.I)..  Clin.  Prof,  of  Diseases  of  the  Skin,  Univ.  of  Penna. 

Throphilus  Parvin.  M.D.,  Prof.  Obstetrics,  Ac.  Coll.  Phys.  and  Surg.,  1  ndianapolis. 

J.  P.  Whitr,  Ml).,  Prof,  of  Obstetrics.  &c.,  Univ.  of  Buffalo. 

John  Ashourst,  Jr.,  M  D.,  Prof,  of  Clin.  Surg.,  Univ.  of  Penna. 

D.  Warrrn  Brickbll,  M.D.,  Prof.  Obstetrics,  &c..  Charity  Hosp.  Med  Coll.,  N.  O. 

J.  Lewis  Smith,  M.D.,  Clin.  Lee.  on  Dis.  of  Chil.,  Bellevue  Hosp.  Med.  Coll.,  N.  Y. 

William  F.  Norris,  M.D..  Clin.  Prof,  of  Diseases  of  the  Kye,  IJniv.  of  Penna. 

P.  8.  CoNNKR,  M.D.,  Prof,  of  Anat.  and  Clin.  Surgery,  Med.  Coll.  of  Ohio,  Cin. 

8.  Wkir  Mitchell,  M.D.,  Phys.  to  the  Infirmary  for  Nervous  Diseases,  Philnda. 

J.  M.  DaCosta,  M.D.,  Prof.  Prin.  and  Prac.  of  Med.,  Jeff.  Med.  Cull.,  Philada. 

Thomas  G.  Morton,  SI.D.,  Surgeon  to  Penna.  Hospital,  Philada. 

F.  J.  BuMSTKAD,  M.D.,  late  Prof,  of  Venereal  Dis.,  Coll.  Phys.  and  Surg,,  N.  Y. 

J.  H.  Hutchinson,  M.D.,  Physician  to  Penna.  Hospital. 

Christopher  Johnson,  M.D.,  Prof,  of  Surgery,  Univ.  of  Md..  Baltimore. 

William  Thomson,  M.D.,  Lecturer  on  Ophthalmology,  Jeff.  Med.  Coll.,  Philada. 

With  contributors  such  as  these,  representing  every  portion  uf  the  United  States, 
the  publisher  feels  safe  in  promising  to  the  subscriber  a  series  of  practical  lectures 
unsurpassed  in  variety,  interest,  and  value. 

As  stated  above,  the  subscription  price  of  the  *'  Mrdical  Nrws  and  Library**  is 
Ohm  Dollar  per  annum  in  advance;  and  it  is  furnished  without  charge  to  all  advance- 
paying  subscribers  to  the  "American  Journal  of  the  Medical  Sciences.'* 

IIL 

THE  MONTHLY  ABSTRACT  OF  MEDICAL  SCIENCE 

is  issned  on  the  first  of  every  month,  each  number  containing  forty-eight  large  octavo 
pages,  thus  furnishing  in  the  course  of  the  year  about  six  hundred  pages.  The  aim 
of  the  •*  Abstract'*  is  to  present— without  duplicating  the  matter  in  the  "Journal" 
and  '*Nrw8" — a  careful  condensation  of  all  that  is  new  and  important  in  the  medical 
journalism  of  the  world,  and  all  the  prominent  professional  periodicals  of  both  hemi- 
spheres are  at  the  disposal  of  the  Editors.  To  show  the  manner  in  which  this  pliin 
has  been  carried  out  it  is  sufficient  to  state  that  during  the  year  1878  it  contained 

30  Articlem  on  Atwiotny  antl  Phymittlftgy. 

Sa         **  **    Materia  Medlea  atul  I'heraprutles, 

9SO         «'  •«    Mftitrine, 

151         "  ••    Snrg  fry, 

79         '-  ♦*    MiJwifrnt  nnd  Gyntreotoffy, 

1^         "  "    Mfdieal  Jurii9prndeH.e»^  and  Toxteofoffy— 

making  in  all  558  articles  in  a  single  year. 

The  subscription  to  the  '*  Monthly  Abstract,**  free  of  postage,  is  Two  Dollars 
AND  a  IIa*lf  a  year,  in  advance. 

As  stated  above,  however,  it  will  be  supplied  in  conjunction  with  the  '^Amrrioan 
Journal  of  the  Medical  Scirnors"  and  the  ** Mrdical  News  and  Library,"  making 
in  all  about  Twenty-one  IIundrkd  pages  per  annum,  the  whole /ree  of  postage,  for 
Six  Dollars  a  year,  in  advance. 

In  this  effort  to  bring  so  large  an  amount  of  pracUca\  \Tk^oTm«Aic>'CL^\>>\\\iVX^<^T^%.Ocv 
of  every  member  ottbe  profeBsion,  the  pubUsber  con^WnXX^  «L\xV\.c\^iaAA%x^^Vtv^^^^ 
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t  h«  will 
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or  nil  who  nre  interested  io  the  diaeemination  nr  snuod  medical  litenitur*- 
.rt*.  esppuUIW.  tliat  the  Rubeuribirrs  to  Ihe  "AuKRtr*N  Mkdidal  Jovhhai."  wilt  call 
!  Btt«iiiioD  or  ihdr  HL'qimiciUnccB  lo  the  Bitviiiitu(rP8  lbon  olTereil.  and  that  h«  will 
suBlaineil  in  llie  enilcavor  to  juTmMaentl;:  esiBblish  medical  periodical  UierUaw 
rooiiog  of  cheftjjneti*  never  lie  re  lu  fore  atteuiplet).  ^^^ 

PSEMIUll  FOE  OBTAISING  NEW  SUBS0EIBEH8  TO  THE  "JOUBHj 
Any  ^iitlemaD  who  will  remit  the  uinoDOt  Tor  two  sii  Lai- rip  lion  a  Tor  IKTO. 
,whii.'ii  most  lie  for  a  netu  Mibsiribur.  will  receice  hs  a  phkkiuh.  in^e  by  i 

ldkn's  L«NDHitiiKri,  Mkdicai.  Jtss  tjuKoic^Ai."  (for  adTertiiemeDLor  wliJcfa  i 
r  of  FnTDRKQiJ.i/H  "  Amtaoorish  or  Hhdioinrb"  (gee  p.  IV}.  nr  of  "  Biinwiiit  o'l 
UsK  oFTHKOi'HTaAijnjscopii"(scep.  2'.>).  orof  '•  Flint's EsBAM  ox  OoKSKKTATrtK 
ioinb"  (see  p.  15).  or  of  "Sturobs's  Uumical  MkdiCiwk"  (see  p.  U).  or  of  iht 
edition  of  "Swayxk'b  Obstktrici  ArROBiiHs"  (see  p.  21),  or  of  "Tankkb'p 
rcAL  Makual"  (joe  p.  fi).  or  of  "(J.-tAHBKRs's  Rkatorativk  Medioihb"  tsw  p. 
)rof  "Wmt  on  Nkhtous  I'lflOBOKBBor  Uihi-bbrh"  (nee  p.  2«). 
_*  Uenltemen  desiring  to  avail  tliemselveB  of  the  advAiitafc^a  thus  ofTercd  will  do 
reirto  forward  their  BubKcriptiooe  at  an  etirly  day.  in  order  to  insure  tUi:  receipt  uf 
implelii  aete  for  the  ye»r  li^79. 

"      The  safest  mode  of  remittance  !■  by  bank  check  or  ponlal  tnonej-  order,  ilrswa 
onler  of  llie  underslgued.    Where  these  are  not  accL-nfiible,  reiniltniieee  for  llie 
NAi."  may  be  made  ut  the  risk  of  the  publisher,  by  furwurding  ii>  BRaiBTKiixD 
letters.    Address, 

HKNRY  C.  LEA.  Nos.  706  and  708  Saksom  St.,  PHiLADBLrHi*,  P*. 


'.nitnJifmim  MfAUalCelhgt,  PMladtlpKta. 

MEDICAL  LEXICON;  A  Dictionary  op  Medicai.  Sotenck:    Cod- 

Ulning  n  ooneiie  eitpUnalion  of  Ihf  yariom  Bobjectp  and  Terio«  of  AnMomy ,  PhjHiologj. 
PMhologj,  Hrgi.o^  ThBrop«uUc».  PhArmMology,  Phi.niiiiey.Sorg.rj.  ObMelrica.  M«di..l 
JurlKprndeDDc.  and  Dentimi;.  Notioei  of  Climals  and  df  Hintnl  WAierr  -.  FornialM  Ui 
>  Offirlnal,  Empirloal,  and  Dietatio  Preparatlom  ;  with  tb«  Aeflratualian  bdiJ  Blymolog;  <■' 
ths  Tcrmi,  and  the  French  ind  other  Sjnonjmea ;  la  aa  lo  Dantlilutt  a  French  lU  well  u 
English  MedictJ  Lriloon.  A  Nev  Editign.  Thoranghl;  Rallied,  and  rery  greatly  Mod- 
itied  and  Aagmented.  Sy  Richard  J.  TuiieLisuif,  H.D,  In  one  very  large  doil  h»Dd. 
ingfu.     Clolh,  $8  50;  leather,  raiMd  bands,  $1  S». 


lJ«. 


IreUtlut  . 
Btkrl>D( 


id  thus  toremlerthe  workan  apitome  of  the  eiittlng  anndilian  Dfinediaal  laience.    Bl>rl>D( 
(ththia  Hew,  theimmenaedeuiaDd  which  hof  eiiated  forChe  work  has  easbled  hioi.  Id  rppealtd  I 
itieioni.t"  aagmrntilaeoinpleteDeBfandusefulDeBa,  DUtil  at  knglb  U  haA  attained  the  puiitlna   I 
\  B  riDugnlied  and  alandard  salhoritj  Hheierer  Ihe  Inngaoge  ia  apokea. 


Henry  C.  Lba's  Publications — (Mamiah). 


i 


A    CENTURY  OF  AMERICAN  MEDICINE,  177fi-lH76.    By  Doctor?  K.  H. 
•^^     Clarke,  H.  J.  Bigelow.  S.  D.  Orosii,  T.  G.  Tbomais,  and  J.  8.  Billings.   In  one  very  band- 
some  12ino.  Tolume  of  about  350  pages  :  clotb,  $2  25.     {Jn$t  Ready.) 

This  work  appeared  in  the  pages  of  tbe  American  Journal  of  the  Medical  Hoiencer  during  the 
year  1876.  As  a  detailed  account  of  the  development  of  medical  science  in  America,  by  gentle 
men  of  the  highest  anthoritj  in  their  respective  departments,  tbe  profession  will  no  doubt  wel- 
come it  in  a  form  adapted  for  preservation  and  reference. 


ffOBLYN  (RICHARD  />.),  M.D. 

^A  DICTIONARY  QF  THE  TERMS  USED  IN  MEDICINE  AND 

THE  COLLATERAL  SCIENCES.  Revised,  with  numerous  additions,  by  Isaac  Hays. 
M.  D.t  Editor  of  the  **  American  Joamal  of  the  Medical  Soienoes.'*  In  one  large  royal 
ISmo.  Tolnme  of  over  600  doable-oolnmned  pages ;  cloth,  $1  50  ;  leather,  $2  00 

It  is  the  bent  book  of  defloitioni  we  have,  and  ought  always  to  be  upon  the  stadent's  table. —fiotilAem 
Med.  and  8«rff  Journal.  

J?OD  WELL  {G.  F),  F.R.A.S,,  frr. 

A  DICTIONARY  OF  ScIeNCE:  Comprising  Astronomy,  Cliem- 

istry.  Dynamics,  Electricity,  Heat,  IIydrodynnmic9,  Hydroptatics,  Light,  Mngneticm, 
Mechanics,  Meteorology,  Pneumatics,  Sound,  and  btatics.  Preceded  by  an  E^say  on  the 
History  of  the  Physical  Sciences.  In  one  handsome  octavo  volume  of  694  pages,  and 
many  illustrations:  cloth,  $5. 

l^EILL  (JOHN),  M.D.,  and     Q^MITH  (FRANCIS  O.),  M.D,, 

•^^  ^    Prqf.ofih€lntiUMtMofM«diein»inth9Uni%.otfP€nnf.. 

AN    ANALYTICAL    COMPENDIUM   OF   THE    VARIOUS 

BRANCUE8  OF  MEDICAL  SCIENCE ;  for  the  Use  and  Examination  of  Students.    A 
new  edition,  revised  and  improved.  In  one  very  large  and  handsomely  printed  royal  12m( 
Tolame,  of  about  one  thousand  pages,  with  374  wood-outs,  oloth,  $4  ;  strongly  bound  in 
leather,  with  raised  bands,  $4  76. 

JJARTSHORNE  (HENRY),  M.D,, 

Pro/t9»or  of  ByffUne  in  the  Untvtrtity  of  Penntylwinia. 

A   CONSPECTUS    OF   THE   MEDICAL   SCIENCES;   containing 

flandbooks  on  Anatomy,  Physiology,  Chemistry,  Materia  Medica,  Practical  Medicine, 
Surgery,  and  Obstetrics.  Second  Edition,  thoroughly  revised  and  improved.  In  one  large 
royal  12mo.  volume  of  more  than  1000  closely  printed  pages,  with  477  illustrations  en 
wood.     Cloth,  $4  26  ;  leather,  $6  00.     {Lately  Issued,) 

We  can  say  with  the  strleteiit  troth  that  it  Is  the  dents,  hot  to  maoy  others  whomay  desire  torefre»h 

Kest  work  of  the  kind  with  which  we  areaeqnainted.  their  memorie't  with  the  «malleMt  possible  expend!* 

It  embodies  In  a  condensed  form  all  recent  eon trlbn-  ture  of  time. — N.  T.  Med.  Journal^  Sept.  1974. 

tloBsto  oractlcal  medicine,  and  lii  therefore  useful  The  slodenl  will  find  thl«  the  mom coavenlent  and 

to  every  husypi»ctltionerthroHghont  our  country,  o,^f„i  bo^^  «f  t^e  niud  oa  which  he  can  lay  his 

besides  being  admirably  adapted  to  the  aee  of  stn-  hand.-Pac</Io  JTed.  and  Surg.  Joum.,  Aug.  1874. 

dents  of  medicine.    Tbe  book  I*  fnithrnlly  and  ably  _^,    ,    ..^.      ..      .     ..     i.T  j  .^   .           a  *•»  ■■ 

executed.-<;ArtW«*<on  Med.  Journ,  April,  1874  This  is  the  best  book  of  its  kind  that  we  h«ve  ev^r 

-.            ,...».   J                  ij  .    .w          ji     I  examined.    It  is  an  honest,  acoarate,  and  concise 

The  work  is  latended  as  an  •Wlothe  med  cai  ^^„  ^„^  ^f  medical  scienc«»,  as  fairly  as  possible 

•talent,  and  as  sach  appears  to  admirably  fulfil  lis  represeating  their  pre-eatcondUion.    The  obaages 


_.  _.,,    .  ,   . ,      ,   ,      ,^_,  -^  —  procure  that  Of  Dr.  Haruhorne. 

Fharmaey,  Philadelphia.  July,  1874.  Detroit  Rev.  of  Med  and  Pharm.,  Aug.  1874. 

The  Tolnme  will  be  found  useful,  aotoaly  to  stu- 

r  UDLO  W  (J.  L,),  M,D. 
A  MANUAL  OF  EXAMINATIONS  upon  Anatomy,  Physiology, 

Surgery,  Practice  of  Medicine,  Obstetrics,  Materia  Medica,  Chemistry,  Phariuaoy,  and 
T tie rapeu tics.  To  which  is  added  a  Medical  Formulary.  Third  edition,  thoroughly  rerised 
and  greatly  extended  and  enlarged.  With  370  illustrations.  In  one  handsome  royal 
12mo.  volume  of  816  large  pages,  cloth,  $3  25  ;  leather,  $8  75. 

The  arrangement  of  this  volume  in  the  form  of  question  and  answer  renders  it  especially  suit- 
able for  the  office  examination  of  students,  and  for  those  preparing  for  graduation. 

/TANNER  (THOMAS  HAWKES),  M.D,,  (re. 

A  MANUAL  OF  CLINICAL  MEDICINE  AND  PHYSICAL  DIAG- 
NOSIS. Third  American  from  the  Second  London  Edition.  Revised  and  Enlarged  bj 
TiLBURT  Fox,  M.  D.,  Physician  to  the  Skin  Department  in  Tlniverpity  College  Hospita;, 
ke.   In  one  neat  volume  small  12mo.,  of  about  875  pages,  cloth,  $1  50. 

*m*  ^°  P^K^  ^1  it  will  be  seen  that  this  work  is  olFered  as  a  premium  for  procnring  new 
nr       tabscribers  to  tbe  **Amkkicam  Journal  op  the  Medical  Sciences." 


B  Hembt  C.  Lea'b  PvBUOATiotis —(^Anatomy'). 

QRAF  (HB.Virr),  F.R.S.. 

^^  LfHurrr  an  Anatnn^  al  K.  OtorBi'i  BorpUal,  tandtm. 

ANATOMY,  DESCRIPTIVE   AND  SURGICAL.    The  Drawinpa  1,t 

H.  V.  OiBTiB.  M.b.,indDr.  nBiTMicOTT.    The  DtiHPtioiitjoliiI]}  by  lh«  Atrmoatui 

r  l)r.  Cabtii.      Wiih  kd    Inlroduolion    oa    Oener»l    Andnair  itnd   D*T*l(.pn>*n(  hj  T. 

.  IIoLMit,  HA.,  SurEiDD  to  Si.  Oiorgft'i  tlofpiiBl.     A  Deo   Am«riean.  frnu  th*  <lgklk 

I  •nUrgcc  «n<l  improicd  London  editicjn.     To  wbinh  it  nddtd  "  Umji<1ii>>.  MiDirti.  i>ti 

I  BimmciL,"  hjLuima  noLBSH.F.R  C,S.,  auihor  of  HumiQ  Oitrolog)-," '■  A  Una*] 

I  of  UiMBciloii.,"   tlo.     In  oDe  mafDiSBfiit  itnperiil  ntl»ru  loIuDia  of  »e»   pagM,  «1(k 

&29  Urge  and  elaboral*  •DgiaviDga  an   nood.     CEoih,  $t ,  tcaib«r.  raJM<l  bandt,  (T. 

iJiitt  iiiiirfy.J 

Tba  aolbor  ha>  endsatored  in  Ihliwork  to  royar  a  more  «ilcnd*ilTaDgeafiibJ*et(lbaa  U«Bi. 

tnmuj  in  tbe  ordiaacf  tcil-booka.  b;  giving  not  only  Iba  dataili  DeaeEurjrortheitadaBI.  bci 

^lulbe  applientiuo  of  lb o»  detail!  in  tbepiactioeof  medieinsandaurgerj,  tboirendaHng  it  bmb 

'"-       "'     '-■■--'  irner,  and  an  admirable  wotk  of  referenoe  for  the  active  praotlliooer.  Tb«  M- 

IpeuiM  feltare  in  tbe  vork.  manj  of  them  being  the  iiie  of  natnre.  etartf  til 

id  bavlDg  tbe  n^met  of  the  virioai  parti  printed  on  tbe  bod;  of  tbe  ont,  !■  plaM  of 

r«reDoe,  Kith  deacriptiong  at  tbe  foot.  Tbe;  tbua  form  aoompleteeBd  aplaodid  t«rbi, 

II  grealtj  BaiiatlheatadentinabtaiBing  anlear  idsa  of  Anatnm;,  and  will  alBoavrtel* 

la;  find  in  tbe  eiiganciei  of  prBatloetbenea»rit7«f  ImbIIIi 


»liu  ibe  appl 
^^Kgaidefor 
^^KraviBga  Tor 

^B^Brxofrel 
^^Kbioh  "ill  g 
1^  Terreibthei 


itingro 


hilBc 


pupil  af  mnob  labor  ib  lajing  tbe  groaadwc 

Sini-a  the  appeHrRBct  of  Iha  la>l  Am* rlesn 

bandanfitiaecODipliibed editor.  Mr.  Uulran 

of  reftraocB. 
■ork  by  111 


aoomplaCe  Atlni 


if  AnBt«ni}.  vliE 
117.  in*  irorBiHll  be  foond  eT 
relieTiDcbathpraotptoriSk 

loal  adDcatioB. 


indard  te it- book  ui4  jl 


la  diatinguiibtd  oi 


Latb<'rQ<>MeD~"LBn 


nil 


HawlliTiieoD 


tud;.     No 


tndered  bjtj 
lured  in  the  Ijpiigraphieal  eaacBi 
10  foroer  iaauer.  Botwlt))*l*ll4f 
ttralloni,  it  will  be  kepi,  b«  ben 
>redtalb*Am<   '  '     ' 


ImnrlM.  Malltxil  nnd  amlfflBal ," 
woiK— IraetlBg  or  lapi^fiplileil 


H 


il»plrlt>dl.pai 
The  (ddliloo 


MmlHtw,  S 


.— OAlr  Midteat  M 


■1  aelante.    The  labersi 


nbytlel 


tpLDEN  {LUTHEli).  F.R.C.S.. 


BatpWU. 

LANDMARKS,  MI^DICAI.  AND  StJUGICAL.   From  the  2<I  Lnndon 

Ed.    InoiiehandioiB*ro]umo,ro7slllmo.,Df  IlBpagea;  clotb.8So<Dt*.    (.  ~ 
BUMii'B  of  lO  <  ir>[,>p(reai  1»roie  tloi.  U  laealealal 


Henry  C.  Lea's  Publications — (Anatomy). 


A  LLEN  (HAKRISOS),  AI.D, 

-^^  Pro/ttnor  oj  Phyuiolrtgy  in  tk*  Univ.  of  Pa. 

A  SYSTEM  OF  HUMAN  ANATOMY:  INCLUDING  ITS  MEDICAL 

and  Surgical  Relatione.  For  the  Use  of  PraetitfonerBand  Students  of  Medicine.   With  nn 
Introduotorj  Chapter  on  Histology.  By  E.  0.  Shakkspbarb,  M  D,  Ophthalmologist  to  the 
Phila.  Hoitp.    In  one  large  and  hundsome  qaarto  volume,  with  several  hundred  orisinul 
illustrations  on  lithographic  plates,  and  numerous  wood-cuts  in  the  teit.     (Prepanrtg.) 
In  this  elaborate  work,  which  has  been  in  active  preparation  for  several  years,  the  author  hns 
sought  to  give,  not  only  the  details  of  descriptive  anatomy  in  a  clear  and  condensed  form,  but  also 
the  practical  applications  of  the  science  to  medicine  and  surgery.  The  work  thus  baa  claims  upon 
the  attention  of  the  general  practitioner,  as  well  as  of  the  student,  enabling  him  not  only  to  re- 
fresh his  recollections  of  the  difseciing  room,  but  also  to  recognise  the  significance  of  allyaria- 
tions  from  normal  conditions.     The  marked  utility  of  the  object  thus  sought  by  the  author  is 
self  evident,  and  his  long  experience  and  assiduous  devotion  to  its  thorough  development  are  a 
sufficient  guarantee  of  the  manner  in  which  his  aims  have  been  carried  out.  No  pains  have  been 
spared  with  the  illustrations.  Those  of  normal  anatomy  are  from  original  dissections,  drawn  on 
stone  by  Mr.  Hermann  Faber,  with  the  name  of  every  part  clearly  engraved  upon  the  figure, 
aflcr  the  manner  of  "  Holden"  and  *'  Gray,"  and  in  every  typographical  detail  it  will  be  the 
effort  of  the  publisher  to  render  the  volume  worthy  of  the  very  distinguished  position  which  is 
anticipated  for  it.  

JPILIS  (GEORGE  VINER), 

-M-^  BmerituM  l^t^^ftgrnyr  of  Anaiamy  in  Unixmraity  CttlUg*.^  London, 

DEMONSTRATIONS  IN  ANATOMY;  Being  a  Guide  to  the  Know- 
ledge of  the  Human  Body  by  Dissection.  By  Oeorob  Vinbr  Bllis,  Emeritus  Professor 
of   Anatomy  in    University  College,   London.     From  the  Eighth  and  Revised  London 
Edition.     In  one  very  handsome  octavo  volume  of  over  7U0  pages,  with  266  illustrations. 
{Nearly  Ready.) 
This  work  has  long  been  known  in  England  as  the  leading  authority  on  practical  anatomy, 
and  the  favorite  guide  in  the  diMccting-room,  nsis  attested  by  the  numerous  editions  through 
which  it  has  passed.    In  the  last  revision,  which  has  just  appeared  in  London,  the  accomplished 
author  has  sought  to  bring  it  on  a  level  with  the  most  recent  advances  of  science  by  making  the 
necessary  changes  in  bis  account  of  the  microscopic  structure  of  the  different  organs,  as  devel- 
oped by  the  latest  researches  in  textural  anatomy. 


w 


s 


1L80N  (ERASMUS),  F.K.S. 

A  SYSTEM  OF  HUMAN  ANATOMY,  General  and  Special.  Edited 

by  W.  H.  QoBRBCHT,  M.D  ,  Professor  of  General  and  Surgical  Anatomy  in  the  Medical  Col. 
lege  of  Ohio.  Illustrated  with  three  hundred  and  ninety-seven  engravings  on  wood.  In 
one  large  and  handsome  octavo  volume,  of  over  AOO  large  pages  ;  cloth,  $4  ;  leather,  $6. 

flEATH  (CHRISTOPHER),  F.R.C.S,, 

^^  Teacher  of  OpercUive  Surgery  in  Univereity  College,  London. 

PRACTICAL  ANATOMY:   A  Manual  of  Dissections.     From  the 

Second  revised  and  improved  London  edition.  Edited,  with  additions,  by  W.  W.  Rebn 
M.  D.,  Lecturer  on  Pathological  Anatomy  in  the  Jefferson  Medical  College,  Philadelphia! 
In  one  handsome  royal  12mo. volume  of  678  pages,  with  247  illustrations.  Cloth.  $8  60  • 
•      leather,  $4  00.  ' 

MITH  (HENRY  H),  M.D.,        and  JJORNER  (  WILLIAM  JS?.),  M.D., 

Prof,  of  Burgery  in  tke  (Tnim.  of  Penna. ,  Se.  Late  Prqf.  of  AneUtmiy  in  the  Univ.  of  Pen  na, 

AN    ANATOMICAL  ATLAS,  illustrative  of  the  Structure  of  the 

Human  Body.  In  one  volume,  large  imperial  octavo,  oloth,  with  abont  six  hundred  and 
fifty  beautitul  figures.     $4  60^ 

J>ELLAMY(E.),  F.R.C.S.. 

^    THE  STUDENT»S  GUIDE  TO  SURGICAL  ANATOMY:  A  Text- 

Book  for  Students  preparing  for  their  Pass  Examination.  With  engravings  on  wood.  In 
one  handsome  royal  12mo.  volume.    Cloth.  $2  26.     {Lately  Pu6iitked.) 

pLELAND  (JOHN),  M.D., 

V  Pr*tfe»eor  of  Anatomy  and  Phyeiology  in  Queen'*  College,  Qal^eay, 

A   DIRECTORY  FOR  THE   DISSECTION  OF  THE  HUMAN  BODY. 

In  one  small  volume,  royal  12mo.  of  182  pages:  cloth,  $1  26.     {Juet  Issued.) 

{^CHAFER  (ED  WA  RD  A  LBERT),  M.D., 

^  A»sietnnt  Professor  of  Phyeiology  in  Univfreity  College,  London. 

A  COURSE  OF  PRACTICAL  HISTOLOGY:  Being.an  Introduction  to 

the  Use  of  the  Microscope.     In  one  handsome  royal  12mo.  volume  of  304  pages,  with 
numerous  illustrations:  cloth,  $2  00.     {Just  Issued.) 

H0R5BR*8  8PBCIAL  ANATOMT  AND   H18T0L-  )  8HARPET    AND    QUAIN'S    HUMAN     kKk'C<^UX. 
COY.    Blgbth  edition,  esteaelTely  revised  and  1      Rev\««d,Y>^  3o»uvik 'La\\>^^Mi.\>.^^xQ\  <^\  K'vlW. 
si«*4/##/f     fa  *  roif.  *To.,  of  over  1000  pagea.  \     \a  Ui»\v.o\  ?««u     \^\'«o  «»*\vt^'^^\%'. «^V  ^^"^ 
witM  320  wood-eate  :  eloth,  $6  00.  \      1300  p&ftaa,  -wW^i  i\\\\\'a%Xx%W^»\k%    ^\^\\i^^^  ^ 
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Henry  C.  Lea's  Publications — {Phygiolagy). 
ftAHPESTEH  (  WILLIAM  B.).  M.  D.,  F.R.  S.,  F.O.S..  F.L.i 
PRINCIPLES  OF  HUMAN  PHYSIOLOGY; EiJilea by  UESBTPowrK, 

M.B.  Lond.,  F.R.C.S  ,  BiamlDir  in  Ksturnl  Eciencti.  Uiilitr.llf  of  Oxford.  A  nrw 
ArneriDUt  from  tb*  Btghlh  Ruiiiad  ■nil  Enliirgtd  EDgllth  Gdltioii.  witb  Nut**  and  Addl- 
lioDi,  b;FBiiiai«a.8MiTB.  M.II..PrDref»oro(  tbclDBtilutaaDtH>dieinalBtb(CBlr«. 
■itjarPcnniflTBDia,  eto.  Id  one  Tttf  largsandhaiidromv  ocUToTolniBa,  of  I(Mp»t>'i 
wilhtnaptateiscidSTSengraiioexoiiwood;  Dlolh,S&  fiO  ^  leather,  •«  iO.  iJuit  Itnud) 
ThegTESt  work,  IhearooniBg  labor  of  thu  dlBtiiiEnUbed  snibnr,  ond  thrnnghwbleh  to  *i*Kj 
^eosrationaof  itadrnti  hsia  aeijatrr-d  their  knovredgeor  PbjFiDlugj.faie  been  iilineit  meta 
marpbngcd  in  the  effort  to  D0ii|il  it  thoroughlj  Id  Ibe  reqairemenle  of  luadam  (clvoo*.  8ifin 
Ibt  appearance  aftbe  iBit  American  edition,  it  bai  bad  leveial  reviiioni  at  the  eiparicnfiid 
hand  ol  Mr.  Power,  vbo  has  modifled  and  enlarged  it  Bu  ae  to  introduce  alt  Ibftt  la  kmpurtaiii 
io  tba  inTeetigalioRinnddlaonierietorBngland,  Franca,  and  Qermany,  reinlling  in  an  acUrg*. 

■  large  proporiion  of  the  rnrmer  obch  having  been  rejeclad.  and  the  tolHl  nuinbar  innrea>*d 
to  nearljfuar  hundred.  The  (faorongh  revltion  Rbicb  Ibe  vork  hai  ao  rei.'«uil<r  reDtirad  in 
England,  baa  rendered  unnaeeiaarj  any  elabarateaddltiDni  inthU  euuDlrj'  but  thaAmtriMP 
Sditoi.  Profenor  Smith,  baa  Introdaoed  inch  mattera  ai  hii  Jong  experience  baa  aljuwn  bin  to 
[te  rac|uiiile  far  (be  itudent,  Erery  oare  bna  been  taken  nilh  the  (jpographioalaigoulloB.and 
lUo  wurk  i)  preiantnd,  irith  ita  thoanand  dIobbI;.  but  oiearl;  prinlnd  pagea,  B«*sipbalieali]i  the 
|l*l(-book  for  tba  Itudent  and  prastitionerof  medicina— Ibeanein*bieh,nah*r(t«fet«,aapaelal 
tad  to  >ho«  the  appticaliona  of  phjilnlogr  in  the  *ariaua  pravltcal  braneb*!  a[ 
noe.  Notvilhatanding  ita  Terj'  great  eniargemaot.  tfae  prie*  hfti  not  baas  ia- 
dering  thii  one  «f  the  ebespeit  worha  now  before  the  prorawiun. 


iriRKES  (WILLIAM  SEIf HOUSE),  M.D. 
A  MANUAL  OF  PHYSIOLOGY.    Erlited  by  W.  Mokbant  Bakkb, 

M-D-,  F.R.C.S.    A  otv  Amerioan  from  the  eigblb  and  itnproTed  Loadon  edition.    Wlib 

■bout  two  hundred  and  fift;  i  Unit  ration  a.    In  one  targe  and  haDdaoina  royal  tSmo.  ir«|. 

uma.     aiotb,  %3  ib;  leather,  (3  TS.     {I^ifly  hiui^.) 

Kirkea'  Physiology  hai  long  been  known  aa  a  concise  and  eioeedingly  cnnvi^Dlenllezt-book, 

proMoliog  within  a  narrow  oompnaa  all  that  ia  important  for  Ibc  isludenl.     The  rapidity  «ltt 

which  lUcceeiiTe  ediliona  haie  followed  eaob  other  in  England  bas  enabled  the  editor  to  kaap 

it  thoroughly  on  a  level  with  the  obangee  and  new  disooterio*  made  in  the  lei.nc*,  and  the 

aighlb  edition,  of  wbiob  the  praaent  ia  a  reprint,  baa  appeared  au  recently  that  It  mny  ■"  "■ 

gardad  ai  the  laleal  aoceiaible  eiposition  of  the  aubjecl. 


(        £ 


la  admirably  idaiiled  to 


r>t«daal»(__| 


Henry  C.  Lea's  Publications — (Physiology). 
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nALTON  {J.  C),  M.D., 

"^^  Fr<^t»9or  of  PhyHclogy  in  the  OolUgt  of  PhyHeian*  and  8urg9on»t  J^oto  Tork,  Se. 

A  TREATISE  ON  HUMAN  PHYSIOLOGY.   Designed  for  the  use 

of  StadentBUid  Praetitionera  of  Medicine.  Sixth  edition,  thoroaghly  reylsed  and  enlarged, 
with  three  handred  and  sixteen  illastrations  on  wood.  In  one  rery  beaatlfnl octavo  to1> 
nine,  of  over  800  pages.    Cloth,  $5  50  ;  leather,  $0  50.     Umt  Issued.) 

Daring  the  pa«t  few  yeaniieTeral  new  workfion  pby* 
•iology,  and  neweditionf  of  old  workp.  haveappeared, 
oompecing  for  the  faror  of  the  medical  ntudent.  but 


none  will  rival  tbi«  new  edition  of  Dulton.  As  now  en> 
larged,  it  will  be  found  aluo  to  be.  in  Keneral.  a  KtiNfac- 
tory  work  of  reference  for  the  practitioner. — Chicago 
Mtd.  Jmctm.  oiMf  Bxamiwr,  Jan.  1 876. 

Prof,  Dalton  ha*  dlseu^ned  conflictlnfrtheorie*  and 
eoBdoiiOBa  regarding  phytiioloKiral  quentfonr  with  a 
falriMM,  a  fulneitt.  and  a  roncl)«eneM  which  lend  frenh- 
neM  and  rigor  to  the  entire  book.  But  biH  diMuoninon 
have  been  to  guarded  by  a  refunal  of  admiwiion  to  thore 
tpeenlatife  and  theoretical  explanationn.  which  at  be^t 
•ziat  In  the  mindit  ofobHerrerH  themfielTeii  an  only  pro- 
babilitlee,  that  none  of  bin  reader*  need  be  led  Into 
grarc  error*  while  making  them  a  study .—7JU  Moiieaf 
lloB»rrf.Feb.l9,1876. 

The  rcTiaion  of  thie  grreat  work  haji;broaght  it  forward 
vith  the  phyriologlcal  advance*  of  the  day.  and  renders 
It,  a*  it  ha«  aver  been,  the  flneet  work  for  Ktudeni*ez- 
t^ntz—Jfaskvine  Jottm.  of  Mnl.  and  Surg.,  Jan.  1876. 

For  eleame*t  and  per*plealty.  Dal  ton'*  Phyriolofy 
enmmtnded  itself  to  the  *tudent  year*  airo.  and  wa*  a 
pleasaat  relief  rh>m  the  verbo*«  production*  which  it 
supplanted.  Physiology  has.  however,  made  many  ad- 
▼»«ee*  flinee  then— and  while  the  style  ha*  been  pre- 
served intaet.  the  work  in  the  present  edition  ha*  been 
brought  up  fully  abreast  of  the  time*.  The  new  chemical 
notatioQ  asd  nomenclature  have  aI*o  been  intrnduced 
Into  the  present  edition.  Notwith*isndinff  the  multl- 
plldty  of  text-books  on  pbyKiolofry.thls  will  lo*e  none 
of  Its  old  time  popularity.  The  mechanical  execution 
of  the  work  I*  all  that  could  be  desired.— A mntutor 
Jimmml  of  Medicine,  Dec.  1875. 


Thi*  popular  tex'-bnok  on  phy*io1ogy  enmes  to  u*  in 
it*  sixth  edition  with  the  addition  of  iihrmt  fifty  per  cent, 
of  new  matter,  chiefly  in  the  department*  of  patho- 
lofrical  ehemtfltry  and  the  nervous  *ynt«m,  where  the 
principal  advance*  have  been  realixecl.  With  so  tho* 
rousch  revision  and  addirionH.  that  keepthe  work  well 
up  to  the  time*,  it*  continued  popularity  may  be  confi- 
dently predicted.  notwlth*tandinff  the  competition  it 
may  encounter.  The  publisher's  work  i*  admirably 
done. — St.  Louis  Med.  and  Surg.  JoMrn,  Dec.  1875- 

Weebeartily  welcome  thi*.  the  sixth  edition  of  this 
ailmirable  text  book,  than  which  there  are  none  of  equal 
brevity  more  valuable.  It  I* cordially  recommended  by 
the  Professor  of  Physiology  in  theUniverfiityof  Lonl*i- 
ana.  a*  bv  all  (competent  teacher*  in  the  United  States, 
and  wherever  the  KuftlUh  lan(n>sge  is  read,  thi*  book 
ha*  been  appreciated.  The  prenent  edition,  with  it*  316 
admirably  executed  illuotrsti^ns.ba*  been  carefully 
revised  and  v«»ry  much  enlarged.  aUhoueh  its  bulk  doe* 
not  «eem  perceptibly  increaped  —New  Orleans  Medical 
and  SurgiealJnHmah  March,  1876. 

The  pre*ent  edition  i*  very  much  superior  to  every 
other,  not  only  In  that  It  brinfr*  the  subject  up  to  the 
time*,  but  that  It  dn«f  ^o  more  fully  and  «iati*factorl1y 
than  any  previou*edition.Tnkeitalto|Cfiher  It  remains 
{nourhumbleopinlon,thehe«ittext  bnokonphyeiology 
In  any  land  or  laniruacre.— TAf  Clinic.  Vov.  6, 1875. 

As  a  whole,  we  oordially  recommend  the  work  a*  a 
text-hook  for  the  *tud(>nt.  and  «*  one  of  the  be*t.— 
The  Jfmmnl  nfyerv^u  and  Mental  Disuse,  Jan.  1f*76. 

8tlll  hold*  it*  potltion  a*  a  mn«terplece  of  lucid  wrlt- 
Inir,  and  i*,  we  bHIeve.  on  the  whole,  the  be*t  hook  to 
place  in  the  hands  of  the  student.— Lontton  Students^ 
Journal, 


D 
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UNGLI80N  (ROBLEY),  M.D,. 

Profkit»or  of  fnwtHut^s  of  M^ictn*  in  JpferiKm  M*dUxd  CoiXitgtt,  Philfidt>iphia. 

HUMAN  PHYSIOLOGY.  Eij^hth  edition.    Thorousrhly  revised  and 

ezteniiTely  modiled  and  enlarged,  with  five  hundred  and  thirty-two  illnstrations.   In  two 
large  and  handsomely  printed  octavo  yolnmes  of  aHont  1500  pages,  cloth,  $7  00. 

A R TSHORNE  { H ENR  V) ,  M.D.. 

Pnifejt^t'T  of  Uygitne.tste  ,  in  the  Univ.  ofP^nna 

HANDBOOK  OF  ANATOMY  AND  PHYSIOLOGY.     Second  Edi- 

(ioa,reTl8ed.    Tnoneroyal  l2ino.Tul.,  with 220  wood •'^nts:  cloth,  $1  75.     (Just  Issuttd.) 


TEHMANN  (C.  O.). 

PHYSIOLOGICAL  CHEMISTRY.  Translated  from  the  second  edi- 

tion  by  Obobob  E.  Dat,  M.D.,  F.R.S.,  Ac,  edited  by  R.  R.  Roorrs,  M  D.,  Professor  of 
OhemUtry  in  the  Medical  Department  of  the  University  of  Penn*y1vania,  with  illastratior  a 
••looted  from  Fnnke's  Atlas  of  Physiological  Chemistry,  and  an  Appendix  ofplates.  Conn 
plete  in  two  large  and  handsome  octavo  volumes,  containing  1200  pages,  with  nearly  two 
hundred  illostrations,  cloth,  $0  00. 

T>r  TOE  BAMS  AUTHOJt. 

^   MANUAL  OF  CHEMICAL  PHYSIOLOGY.    Translated  from  the 

Oamutn,  with  Notes  and  Additions,  by  J  CnsBTOit  Morris,  M.D..  with  an  Introduetoiy 
Isaay  on  Vital  Force,  by  Professor  Samubl  Jacksof,  M  D..  of  the  TTniversity  of  Penn- 
sylvania. With  illustrations  on  wood.  In  one  very  handsome  octavo  volume  of  3.36 
pages.     Cloth,  $2  25.  

J^EMSEN(IRA),  M.D.,  Ph.Ih, 

Profejtnnr  nfnhem(»trp  tn  th^  Johnu  fTophtntt  Tfnirii^»ity.  Bnltimor*. 

PRINCIPLES  OF  THPORETICAL  CFIKMTSTRY.  with  Rpeoial  reference 

to  the  Constitution  of  Chemit^nl  Comnonnds.  In  one  handsome  royal  12mo.  vol.  of  over 
332  pagM:  oloth,  $1  50.     (Just  Issued.) 

T/TOHLER  AND  FITTIG. 

^^  OUTLINES  OF  ORGANIC  CHEMISTRY.  Translated  with  Ad- 
ditions from  the  Eighth  German  Ed.  By  Ira  Rrmsbm,  M.D.^  Pb.X>.^Px^^.  ^^  C»Vv^ts^. 
mndPhfBlet  in  WillitLmtCoWege^  Mass.  In  one  vo\uQiefTO^cA\^m^.^\^^^\f^.%^^'^A^« 


pn\yNBS  [GEORGE),  Ph.D. 

A  MANUAL  OF  ELEMENTARY  CnEMISTUT;  Theoretical  »n.| 

^  Praotlcil.    ■&,i\„i  and  correotrd  b;  Hkxhi  Watts.  B.A..  P  1<,8.,  aaiburur'-A  Dlptioa- 

^^^^  ar;  of  ChrmlBtrj,"  «Ic.    With  a  nalviti  iiJutc,  and  on>  hundred  and»irtnt7-i*t«Diitiu 

^^^1  trutiona.     A.  nfi>  Am>r1»D,  rrom  t1i<  iH^mli  and  rnlntg^d  Limdon  ■dlliun-     Kdiwd  t>f 

^^^H  RotiRT  Bhidbki,   U.D,        In    hub  lar^c  rors]  l2aio.  lolamc.  of  i)T«t    ItOO  pKgc«, 

^^^B  olnth,  ti  ^b  ;  leather,  t3  2G.     (J»M  ifen;/y  ) 

^^^^R  Twc  «arernl  roviiioai  b;  Mr.  Wiitti,  linee  Ihe  appeamoos  or  the  Intt  AmvHean  edillaB  of 
^^^F^ruirnait."  ba>«  bo  enlarged  ttae  work  thst  In  England  llhat  been  divided  into  two  (olonai  In 
^^^P  nprlnling  it,  by  theme  ofa  tmnU  and  exoesdingly  clear  type,  ostt  fur  the  pqrprif.  It  b*i  be«n 
^^H  r«and  roBsibletocanipriiie  lh>  whole,  without  omiitlnn.  In  otirrolutne,  not  unhandy  fuitluJy  and 
^^H  r«r«r«Dce.  T^venlmsement  onhevDrkhaaiDdaced  the  Amerioan  Editor  la  aunSnabii  aildiiioai 
^^^B  1«  the  iiarroweat  oompaaa.  and  be  haiacooidinKi;  iaaerted  only  lucb  dltoorsriei  ■■  hate  bean  aa- 
^^^1  nounoad  ainse  the  tery  reeant  appearance  of  the  work  in  Knf^land,  and  hai  added  Iba  atauduila 
^^H  la  populnr  Die  to  Ihe  Deeiaiol  and  Cenligrtde  iyataua  employed  In  the  original, 
^^H  Amung  Iheudditioni  to  Ibia  edition  will  be  found  a  >ery  bandaonie  eoiorrd  plate,  npreftnllDg 
^^^P  k  number  of  <peo(rn  in  lbs  apeotroaeope.  Every  care  bag  been  taken  in  Ibe  lypogmphl'^al  eiecu- 
^^^  tlon  to  render  the  volume  worthy  in  every  reipect  of  iti  high  reputalloii  and  eitendad  aia,  md 
thnngh  it  liiia  been  enlarged  by  more  tban  one  hondred  and  SAy  pagea,  Ita  vary  nadei 
kCII  ttill  maintain  it  m  un>  ol'lhe  ebeapeat  lolnmei  aooetaible  to  the  ebsmical  itudvnl- 


:;vcs. 


[  tUaplyui; 


^s:::^i:^^ 


I 


JTud  and  Unrg.  SrfMir,  Aci(  3,  \SS 

ih*  reMMoD  tiTllie  Ka(li.bMllWr  Ka>  b*>D  IkUktahj 
iloea,  and  thai  Prohnor  tlFlAgaa  lit>  *<ded  WBa 
rreib  aad  valaabli  naiur,  xixelalty  ID  lb*  laot- 
gaale  ahaniilry.  Ta*  boo!  taaa  alwaya  bwaa  ta- 
Torlie  in  tbla  eoaairy.  anil  la  lie  a**  *)iBpt  bl4> 
rair  la  tetala  all  l(*  rurmer  prUtlgt.^Bailn  /mr. 
Of  (MMlatry,  Ait- 1*'' 
tlwlllbeeiillrelygi 


fiLASSEN  (ALEXANDEH). 

^  PnfiiiBT  In  W.  KnunI  PMi/tiehHia 


I  F^>ltllte^H^ll  Schnnl.  Atlla-dhliptlU. 

ELEMENTARY   QUANTITATIVE   ANALYSIS.     Translated  with 

notaa   and  additiona  by  Bt>o*B  F.  guitu,   Ph.D.,  Aaalitani  IVof.  of  ChEtniilry  ia 
Tnwoe  SeicnltOa  School.  Unit,  of  Penna.     In  onn  handiome  royal  I2iou.  vuIddi*,  uI 
pagea.  with  lllnalrationa ^  cloth,  $2  00.     {Jiiit  Rwdt.) 
A  email.  praellul,e"Bipri.hiiBiiiva,aBd  laMlhiible  ^ 


liild.  I 


ZlZ 


;n«lT.I. 


'.'.'< 


.  by  e' 


»Va'.  IS.  I»8. 
II  le  pnbablyihe 


work.— jr.  r.  Jhd.  Xmvrd,  I 


ala<1a 


fyALLOWAV  (HODERT).  F.C.S.. 

t«  Fro/  u/ ApplUd  ChnalMrv  In  tht  Ri.yil  Cnlllgl  r.J  Brltadfat  iTtJaHd.rtl. 

A  MANUAL  OP  QUALITATIVE  ANALYSIS.  From  the  FiOh  Lon. 


lulb,  SI  7«.     (Latafjr 
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DOWMAS  {JOHN  E.^.M.D. 
INTRODUCTION  TO  PRACTICAL  CHEMISTRY,  INCLUDING 

ANALYSIS.  Sitth  Amerioan,  from  thosintb  aod  reviaed  London  wUtioo,  WUh  BBBtr- 
ona  illDatrationa.     In  one  neat  vul.,  royal  IJmo.,  clotb,  13  H- 
r  THE  SAtfE  AITTHOS.  

PRACTICAL  HANDBOOK  0¥  MVamCk^iCREMlSTRY. 

neat  volume,  royal  12mo.,  p?.  3i\,  viiA  t.avMii.QiiWanii'Cwv,*  .  *>,<»,. W-B.. 


JDIXO 

1 


Henrt  C.  Lea's  Publications — (C'temislry). 
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A  TTFIELD  (JOHN).  Ph.D., 

^^  Pro/€S4ivr  of  Praetical  ChtmUtry  to  tht  Pharmciee%Uieal  Soeitty  of  Ortat  Britain,  Ae. 

CHEMISTRY,  GENERAL.  MEDICAL,  AND  PHARMACEUTICAl  ; 

inoluding  the  Chemistry  of  th«  U.  8.  Pharmacol  oeia.  A  Manaal  of  the  General  Principles 
of  the  Seienoe,  and  their  Application  to  Medicine  and  Pharmacy.  Eighth  edition  revised 
by  the  author.  In  one  handsome  royal  ISmo.  volnme  of  700  pages,  with  illastrations. 
Cloth,  $2  50  ;  leather,  $3  00.     (Juit  Ready.) 

EXTRACT  FROM  THB  PRBPACB. 

The  present.  Eighth,  edition  contains  soch  alterations  and  additions  as  seemed  necessary  for 
the  demonstration  of  the  latest  developroenb*  of  chemicHl  principles  and  the  latest  applications 
of  chemistry  to  Pharmacy.  The  Author  hns  bestowed  aitsidaous  labor  on  the  revifion,  and 
the  extent  of  the  information  thns  introduced  may  be  estimated  from  the  fact  that  the  Index 
contains  three  hundred  new  references  relating  to  the  additionnl  material.  The  work  tow 
includes  the  whole  ofibe  chemistry  of  the  United  States  Pharmacopoeia,  of  the  British  Pbarma- 
eopoeia,  and  of  the  Pharmacopoeia  of  India. 

KngraTirgs,  by  O  Pearson,  Esq.,  of  most  of  the  important  pieces  of  apparatus  employed  in 
ftudying  chemistry  eiperimen tally,  are  reproduced  in  this  Eighth  Edition.  The  twenty  micro- 
scopio  Tiews  are  after  drawings  by  TufTen  West,  Esq. 


DLOXAM  (C.L.), 

^^  Prof«a9or  ofChtmUiiry  in  King* 9  OolUgt,  London. 

CHEMISTRY,  INORGANIC  AND  ORGANIC.    Prom  the  Second  Lor- 

don  Edition.    In  one  Tery  handsome  octavo  volume,  of  700  pages,  with  about  800  illus- 
trations.    Cloth,  $4  00;  leather,  $5  00.     (Lateiy  Usued.) 

Wt  have  In  this  work  a  eompleteand  moat  excel*  orthatnclnnee  aa  it  now  stands.  We  have  spoken 
leat  text-book  for  the  n«e  of  seboola,  and  can  heart-  of  the  work  aa  ad  mtrablj  adapted  to  the  want*  of 
lly  reeommendit  a«  inch.— l^osf on  Jfrd.and  Surg,  stadenta;  it  ia  qaite  as  well  suited  to  the  require- 
Journ.t  May  28, 1874.  menta  of  practitioners  who  wish  to  review  their 

obemistry,  or  bare  oeeanton  to  refresb  their  memO' 


fJLOWES  (FRANK),  D.Sc,  London. 

^  Senior  Science-  Matter  at  the  High  School,  Newea§t/te-nnder  Lyme,  etc. 

AN  ELEMENTARY  TREATISE  ON  PRACTICAL  CHEMISTRY 

AND  QUALITATIVE  INORGAKIC  ANALYSIS.  Specially  adapted  for  Use  in  the 
Laboratories  of  Schools  and  Colleges  and  by  Beginners.  From  the  Second  and  Revised 
English  Edition,  with  about  fifty  illustrations  on  wood.  In  one  very  handsome  royal 
ISmo.  volume  of  372  pages:  cloth.  $2  50.     {Now  Ready.) 

It  is  short,  concise,  and  eminently  praetieal.  We  ;  are  so  simple,  and  yet  eoooiae.  as  to  be  interesting 
therefore  beartilj  commeoditto  mndenr*,  anH  e«p«- '  and  intelligible.  Tbe  work  la  nninenmbered  with 
etally  to  tho^e  who  are  obliged  to  dtxpeniie  with  a  i  theoretical  dednetlona,  dealing  wholly  with  tbe 
master.    Ofcoarne  a  teacher  ia  in  every  way  deal- ;  praetieal  matter,  which  it  ia  the  am  of  this  conipre- 


rabl^,  but  a  good  degree  of  technieal  HkiUand  prae 
tieal  knowledge  ean  be  attained  with  no  otber 
Iniitroetor  than  the  very  valnnble  handbook  now 
nnder  conaideration. — St  Louie  Olin,  Record,  Oct. 
1877. 

Tbe  work  la  ao  wrlttnn  and  arranged  that  It  ean  be 
eoBSprehended  by  the  otadent  without  a  tear ber.  aud 
the  deaeriptiona  and  directions  for  the  variona  work 


henntvd  text-hook  to  impart.  The  accuracy  of  the 
analytical  roethodn  are  voached  f>>r  from  the  fart 
that  they  have  all  beon  worlced  through  by  tbe 
author  and  the  members  of  bis  e  asN.  from  the 
prtnt«Nl  text.  We  ean  heartily  recommend  tbe  woik 
to  the  Mtudent  of  chemistry  aa  being  a  reliable  ard 
flompr«henaive  one. — Druggiete'  Advertieer,  Oct. 
15.  1877. 


K5  IPP'8  TBCH  NOLOO  T ;  or  Chemistry  Applied  to 
the  Arte,  and  to  Mannfaeturea.  With  American 
additions  by  Prof.  Waltbb  R.  Jorhauh.    In  two 


very  handRome  oetavo  volnmea,  with  000  wot  d 
engraTlnga,  cloth,  $6  00. 


PARQUHARSOS  (ROBERT),  M.D., 

LeHureron  Materia  Mediea  at  St.  Mary^t  Hotpital  Medical  School. 

A  GUIDE  TO  THERAPEUTICS  AND  MATERIA  MEDICA.  Ed- 
ited, with  Additions,  embracing  the  U.  S.  Pharmacopoeia.  By  Frank  Woodburt,  M.D. 
In  one  neat  rojal  12mo.  volume  of  over  400  pages  :  cloth,  $2.     {Just  luued.) 

Many  pernona  who  learned  therapentica  before  ,  it  straight  acroaa  the  page,  we  at  once  perreive  the 
the  physiological  action  of  remedies  was  taught  to  r^ationaof  the  one  to  tbe  other.  On  this  account,  the 
stndenta  find  it  difflcnlt  to  dioeover  the  bearing  of  I  work  in  likely  to  be  naefnl,  not  only  toatndentapre- 
phyaiolocical  action  on  tberapentio  employment  I  paring  for  their  eJcaminiition«.  but  to  those  medical 
from  ordinary  text-booka.   Dr.  Faranhamonbaiirooiit  |  men,   Mlao,  who  are  well  acquainted  with   larger 


Ingeniously  ^hown  It  by  printing  the  two  in  parallel 
eolnmnii  and  corresponding  paragraphs,  ko  that,  by 
running  tbe  eye  down  tbe  left-hand  side  of  a  page  we 
get  the  phyaiologlcal  actions  of  a  drng,  and  on  the 
right>haad  tbe  therapeutical  uses,  while,  by  running 


books  on  the  same  aubjeet,  but  experience  the  diffl' 
eulty,  already  mentioned,  of  seeing  tbe  relatione 
between  the  actions  and  nae  of  remediea.  —  The 
London  Practitioner,  January,  1878. 
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•{Sfal.  M':d.  nnd  Tlirrnpeutug).\ 


pARJUtiHB  {EDWARV). 

-*  t.ai4  Pn(/M*ir  of  Mnterla  ITbHm  (n  th,  PhttaOtlplibi  <MUgt  af  l>;kam<WV. 

A  TREATISE  ON  PHARMACY.    Designed  aa  a  Text-Boole  fl 
SlndsDt,  *Dd  u  ■  Ggida  for  tha  Phjeieian  unil  PbariuueaUit.   With  mtM'j  Pomal 
PrMcripUoDi.    Fourth  Gdiliun.  Iboroughly  rcvisfd.  b;  Tuokjis  &.  Wiiood.     1 
bandioBiB  ooUto  rolnme  oC  Ui;  pUM,  with  £60  illnatralioni  t  ulolh.  It  50  \  luthar.f 
Ihatdy  Isivtd.)  •  ^ 
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SITfLLE  (ALFRED),  M.D.. 

"^  Profftir  n}  nrnty  and  Pradhi  o/  Xi-tiftmin  Hit  UnlvrHtt/tf  Pit*a. 

THERAPEUTICS  ANP MATERIA  MEPICA ;  a  Sysleraatic Tr«i! 

sir  Do«ctip(i<Ji         " 


n  tha  AoliDD  »nd  ITiK  of  Medlcin&I  Agentg,  iDolU'lia, 
mrlb  •ditiun,  rsTlied  and  enUigsd.  In  iwoliirge  and  h. 
igH.     Clmh.SIOi  l«iilhcr,$lS     {Lately  lunud.) 


tic  TrtiS^^ 


nil  kanrn  >Dd  > 


.   b,il 


>  intdlail  protein 


MrBlna  »«ma*ial  acaila.  Ot  S 

*iiei"tb<iT'<rK.  Tlia«orkbala|flDIorprUI,br  rnllT  nfiH 

•iliaa>lleBdr[siiBerailUIuiiM,lliaaul>i<>rhi»la1d  IbkII  ap  ID  ttM  |Rf-<  :  n  >i 

!■  prolaHlDa  aa4er  ruwire*  obtlgtUonii,  br  lb*  sfalonl  and  (riKoB  vl '  »><- 

Ktniln'lilgB.linporlaaliidilitlnB'i,  aBdlimalrra  rid*  o(  BMtbrlaaa.  in'  :..  c»S' 

'ork  nol  biiuIIji  aoiiplnmaBMil  hjr  ■nj'  paanda,  Haltfiinlaaiii,    in'l    nihe>  ipm.ijl..<.— i». 

a  BD«1>ih  UBgaii«a,  IflB  an;  Ut>f|iia«a.  Jtnin  vf  Pharmarf,  Fib,  is7ft. 

|)ll-bDa<rBal[lll*Bd|i>od  la>ia  i>f  lb*  pnbUabtr,—  mBUiiada  oHi*  alutriiBi  aad  Iba  riilB»>  or  IU»■ 
f  £Mt((  Vnrt.  and  fi«r«V<>i.rt>«f ,  0«  1S7<.  M.rehlat~eUnlealhl<lgHM,  BBdiriMBrt  *»laBU 
lepubtiullnDor  lhe<lr>i>dli1oD"STl1lf'>  a  iilualn  [ba  pbytialaa'i  llbtarjr;  bhI,  tBd-<>d,B> 

:l«>"lii>i  bHDuDC  al  the  tliulet;  Iti  (b-  fully  r><pra«utVni  lb*  |>r>i»Bl  •'■!«  nf  linr-«I>4(*  li 

lid  bi  fl^ad  b;  BB  oilier  «n[lc  Id  Iba  lao-  imilia  npua  ihiiilnlril  and  pmHIcal  ■)deoClba 


QBIFFITH  [ROBERT  F..\  M.D. 

A  UNIVERSAL  FORMULARY,  Containing  the  Methods  of  Prei>ar 

Ingand  AdtninifterinfiOfliciDBlandolhepHadiclnei.  The  wholeadaptrdtoPhjrivlBBaaiid 
Pbarmaaautists.  Third  edaioD.tharaaghlf  reriied.  with  aumaroai  »dditioB),b]  Joi(«  U 
ProfsiaorafMatariaMadioain  tbaPhibuUIpblsCoUegaorPhanDac;.  Io0B«1u«* 
•  ,t4iOilaather.tb5g.  {Latttj  luuii.) 


tndbandioaK 
-drnfgl.!. 


i»BT  pta]ral<l 
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mplrU 


.0  ij  lb»  alty  ;ibi'*eMio  ialaVw**!  M»^V..4 1  ■ 
Mil  (ninlc,  f  ub .  U ,  L%lt.^— Tba  l.™«lc<L><i I 
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SlTll^LE  (ALFRED).  3/./>.  LL.D,,  and  IfAlSCn  (JOHN  M.),  PhM.. 

O        Prnf.  of  Theory  and  Praetie^  of  Mttdicine  -^^        Pr.f.  of  Mat.  Mfi,  nnd  But.  in  Philn. 

and  of  Clinical  Med.  in  Univ.  of  Pa.  Cull.  Phnrmncy,  S*ey  to  the  Am*>riean 

PharmacttUicfi!  Anaociation. 

THE   NATIONAL  DISPENSATORY:  Containing  the  Nnturel  History, 

Chemistry,  Pharmacy.  Actions  nnd  Uvea  of  Medicines,  inoludinfi;  those  recognized  in 
the  Fharmnoopoeiati  of  the  United  Stntes  iind  Great  Britain.  In  one  very  bandxome 
octavo  volume  of  1028  pn«e.<i,  with  over  200  illustrations.  Extra  cloth,  $6  75;  leather, 
raised  bands,  $7  60.     (Now  Ready.) 

EXTRACT  FROM  THE  PREFACE. 
"  Tn  the  rapid  prof^ress  of  modern  research,  few  subjects  have  of  late  years  received  greater  acces- 
sions of  facts  than  the  group  of  sciences  connected  with  materia  medioa  and  therapeutics.  The 
new  resources  thus  placed  at  the  command  of  the  pharmaceutist  and  physician  have  seemed  to  the 
authors  to  justify  nn  attempt  t^irooke,  from  the  advanced  stand-point  of  the  present  day,  a  concise 
bat  complete  statement  of  all  thnt  is  of  practical  importance  to  both  professions — a  digest  in  which 
that  which  is  old  and  that  which  is  new  shall  be  su  brought  together  as  to  give  to  the  reader,  within 
the  most  moderate  practicable  compass,  all  the  details  in  pharmacology,  pharmacy,  and  thera- 
peutics, which  he  is  likely  to  need  in  his  daily  avocations.  In  the  almost  infinite  aooumulation  of 
material,  this  has  required  a  careful  and  confcientioua  sifting  to  discard  that  which  is  obsolete, 
untrustworthy,  or  comparatively  trivial,  without  impairing  the  practical  completeness  of  the 
work.  That  they  have  wholly  accomplished  their  object  the  authors  do  not  ventare  to  claim  ;  bat 
they  can  say  that  years  of  constant  labor  have  been  devoted  to  the  task  of  producing  a  work  to 
which  the  inquirer  may  refer  with  the  certainty  of  finding  everything  which  experience  hoa  stored 
up  as  worthy  of  confidence  in  the  subjects  embraced  within  its  loope." 

From  Au»Ti5  Fukt.  M  D.,  Prof,  of  Principle*  aad  '  the  respect  and  att(>ntion  dne  to  aathority.     The 

"ralson  d'etre"  of  the  book  Is  inod«5Rtlv  stated  la 
the  prefHce,  and  now  that  it  has  been  pnbllshed  and 
opens  to  OS  ItH  vast  stores  of  Information,  we  may 
add  that  It  wan  almost  a  neceHfiltT  ;  and  thU  we  say 
wlihont  meaning  to  tmpnipi  the  great  excellence  of 
the  workM  of  Dimtlar  character  which  have  preceded 
It.  All  of  the  descriptions,  whether  medical,  botan- 
ical, or  pharmacenttcal.  are  clear,  in  good  Bogllsh, 
and  uneocambered  with  ob«oleteaBd  aniutelllglble 


Praciice  of  Med.  ia  Bollevae  HoHp.  Med.  Coll. 
N.  Y. 

The  DUpenMitory  fills  a  vacaam  in  medical  lite- 
rature which  haa  long  exUted.  Of  its  large  and 
long  clrcuUiion  there  can  be  no  doabt. 

From  RoBKKT  T.  Bora,  Prof,  of  Materia  Medlca  In 
Med    Dept   lUrvard  Uulv. 

It  seems  worthy  of  tbe  high  reputi»tion  of  the  an 


thors.  and  likely  to  fnlfll  the  expecUtlons  with  ■  J"'""-  Th""*  portions  which  have  referenoe  U* 
which  we  hare  anticipated  ita  coming.  The  acca-  Jherapentics  form  a  convenient  treatise  on  that  anb- 
racy  and  valne  of  Ita  atatemeata  are  of  courw  aa-  J««*.  »"<*  »'^?  ™»^«  '*>•  ™<'re  valuable  and  avallab!« 
aured  by  the  names  of  the  aathorn,  and  I  am  very  ^l  •  complete  therapeutical  index.  The  purely 
favorably  ImpresHed  with  the  method  „r  arrange-    P''*™V"^  P*'M"  "  P"^**^*.**  *' ^"  P""****.^*'^ '"*'** 


favorably  Impreaned  with  the  method  or  arrange 
ment  as  likely  to  facilitate  r<>f<!rence,  a  point  of 
great  Importance  In  a  work  of  this  clana.  I  am  par- 
ticularly pleaded  with  the  brief  and  forcible  bat  yet 
careful  and  jadieiouM  utatt  menta  of  tbe  therapi^ntic 
value  (and,  what  ia  quite  aa  important,want  of  value) 
of  the  varloud  drug*  treated  of. 

This  ia  a  most  magniflceat  work,  with  ita  over  nix- 
teen  handred  closely  printed  pagCMand  two  hundred 


acrlpt 

Mediea  and  Therapeutlea  ban  ever  alnee  its  publica- 
tion been  a  standard  work  on  those  aubjeetw,  and 
this  fact  alone  ia  certainly  a  guarantee  of  his  qnall* 
icationa  for  the  important  work  of  producing  a  Dla* 
pen»aiory ;  and  as  r«>gards  Profeanor  Maittch,  his 
high  iitaa<llng  an  a  chemlat  and  pharmacentlst  is 
well  known.    We  would  probably  make  an  Impor 


it,  and  iesH  conld  cot  ha?e  been  expected  when  we 
consider  Prof.  Malsch's  great  qnaliflratlona  for  work 
of  that  kind.— ;y.  C  Mtd.  Journ.,  March,  1^79. 

The  therapeutic  part  la  as  rich  aa  would  be  ex- 
pected of  the  author  of  the  moat  oomprebenMive  work 
on  the  subject  iu  our  language.  The  physiological 
effeetn  of  drugs  receive  due  attention,  and  their  in- 
fluence over  disease  is  stated  succinctly.  For  the 
ta*>k  of  winnowing  tbe  immense  accumulation  of 

e  experience  and   matured 
were  eminently  fitted.    No 
ill  repent  the  purchase  of  a 
treasury  of  facts  and  the 
digent  of  a  declxlon  of  a  high  court.  —Louii/xilU  M«d, 
tTtrws,  March  29, 1S79. 

The  pbarmacentical  world  has  for  a  long  time 
been  ou  the  qui  vfv«,  la  expectation  of  the  forthcom- 
ing JOifpensatory  by  Profs.  StlllO  and  Malsch,  who 
have  acquired  rnch  a  reputation  In  their  respective 
Departments  that  nothing  but  a  satisfactory  work 


tant  oulstlon  In  oar  brief  notice  of  the  work,  if  we  ■  could  be  expected  ;  this  expectation  has  been  quite 


failed  to  draw  attention  to  a  feature  quite  novel  in  a 
Dispensatory,  namely,  the  possession  of  a  Thera* 
peuticsl  Index.  By  reff^renee  to  it  the  phyKlcian 
can  see  at  a  glance  the  r<>medles  UHnally  employed 
in  any  diHcase.  The  Index  of  Materia  Medlca  covers 
flfty-fl?e  triple  columned  pages,  and  contains  about 
10,40()  rf^ferenc'S.  The  Therapeutical  Index  occupies 
thirty-three  double  columned  pages,  and  contains 
about  37.Vv)  references.  —  (7lac<nnci<i  Med.  Xtwe, 
March.  KS79. 

Tbe  preM)Dt  Dispensatory  ia  arranged  in  alpha- 
betical order  from  the  commencement,  the  recent 
advances  in  chemistry  are  mentioned,  and  an  effort 


realised.  We  have  examined  the  work  with  some 
care,  and  are  very  much  pleased  that  we  can  pro- 
nounce it  to  be  reliable,  ci'mprebenstve,  and  Includ- 
ing the  latest  researches  available  to  Its  authors. 
This  is  more  particularly  true  as  regards  the  portion 
devoted  to  pharmaceutical  subjects.  We  are  fully 
Justified  In-statlcg  that  it  is,  taken  altogether,  oi;e 
of  the  most  Important  and  creditable  publications 
which  have  of  late  been  issued  by  the  American 
press.  It  will  be  an  indispeasable  reference  book 
both  for  the  pharmacist  and  the  physician.— JVcv 
RrmedUt,  April,  1879. 

A  careful  examination  of  the  work  calls  forth  nn- 


made  to  include  the  late  novelties  in  the  reyleif  of   qnaiia^d  praUe  for  Us  excellent  arrangement,  full 

yet  concise  information,  Ita  careful  adherence  to  tbe 
best  authority  on  each  particular  topic,  as  well  as 
the  entire  elimination  of  all  unnecessary  and  obso- 
lete data  and  particulars.  The  arrangement  of  all 
topics  Is  purely  alphabetical,  and  with  surprising 
fidelity  to  tbe  wants  both  of  the  physician  and  phar- 
maceutist. New  remedies  which  have  come  into 
recent  use  are  here  found  noticed,  with  such  facts 
aa  have  beea  ao\\aV«^  ttcttn  ta.x^^v^  Vv««*>\^>\<Qi« 
\  Drtig  gifts'  Circular  atwX  CWiaNooV.  QuAaXXv^fta 


the  resources  of  the  physician.  This  is  carried  out 
with  that  sound  conrtervaiive  Judgment  which  cha- 
racterizes all  Prof.  StilltVs  work.  The  chemical 
and  pharuiaceniical  neciiona  have,  we  may  suppose, 
received  the  especial  care  of  Prof.  Malseh ;  and  aa 
be  is  ffiHl*  prine^Ji  in  that  branch,  nothing  can  be 
said  of  them  except  in  praise.— ifsd.  and  8nrg.  Me- 
pwrter  April  .'>,  1670. 

It  bas  been  prepared  by  two  gentlemen  whose 
jtfaroia^  falljr  qnAitHed  them  for  the  difllcnU  taak. 
a«tf  wb(f0e  emluenf  BotUlBB  them  to  b«  heard  with  I  \S7ttT 
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pfLINT  (A  USTIN),  M.D., 

^  Pro/tS9or  of  th*  PrincipUa  and  Praeiiet  of  Medicine  in  BtlUfms  M*d.  ColUffe,  N.  T. 

A  TREATISE    ON   THE    PRINCIPLES  AND    PRACTICE    OF 

MEDICINE  ;  d«iigiied  for  th«  ase  of  Stadenti  and  Praotitioners  of  Medioine.    Fourth 
•    edition.  reTited  and  enlarged.     In  one  large  and  closely  printed  octavo  volume  of  about 
1 100  pp.;  cloth,  $6  00 ;  orttronglj  bound  in  leather,  with  raised  bands,  $7  00.     iLaUiy 
Issued. ) 

B  J  common  consent  of  the  English  and  American  medical  press,  this  work  has  been  assigned 
to  the  highest  position  as  a  complete  and  compendious  tezt-buok  on  the  most  advanced  oondi- 
tion  of  medical  science.     At  the  very  moderate  price  at  which  it  is  offered  it  will  be  found  one 
of  the  cheapest  volumes  now  before  the  profession. 
ThU  exe«llent  treatise  on  medicine  has  acquired  i  In  whleb  one  of  Itn  editions  la  not  to  be  foand.  Tie 


forltaelfin  theDnited  Statei  a  repatation  •Imilarto  I  prettent  edition  ban  been  enlarged  and  revised  to 


that  enjoyed  in  Bagland  by  the  admirable  lectures 
of  Sir  Thomas  Watson.  It  may  not  possess  the  same 
charm  of  style,  but  it  has  likesolidity,  the  fruit  of 
long  and  patient  observation. and  presents  kindred 
moderation  and  eeleetielsm.  We  have  referred  to 
manyofthemoatimportantehapters.and  find  the  re- 
vision spoken  of  in  the  preface  Isagennine  one. and 
that  theanthorhas  very  fairly  brought  nphlf  matter 

to  the  level  of  the  knowledge  of  the  present  day.  The 
work  has  tbtsgreat  recommendation,  that  it  Is  in  one 
volnme,  and  therefore  will  not  be  so  terrifying  to  the 
student  as  the  bulky  volumes  which  several  of  onr 
iDfllah  text-books  of  medioine  havedeveloped  into. 
^BHtiMh  and  Fbrsign  Med-Chir.  J2ev.,  Jan.  IS?!*. 

Itiaofeonrsennnecessary  tointrodneeoreulogize 
this  now  standard  treatise    All  the  colleges  recum 


bring  it  np  to  the  author's  present  level  of  expert' 
ence  and  reading.  His  own  clinical  studies  and  the 
latest  contributions  to  medical  literature  both  in 
this  country  and  in  Europe,  have  received  careful 
attention,  so  that  some  portions  have  been  entirely 
rewritten,  and  about  seventy  pages  of  new  matter 
have  been  added.  —Ofiiengo  M^d  Jour.^  June,  1873. 

Has  ncTer  been  surpassed  as  a  text-book  for  stu- 
dents and  a  book  of  ready  reference  for  practition- 
ers The  force  of  its  logic,  its  simple  and  practical 
tearhings,  have  left  it  without  a  rival  in  the  field. 
N.  Y.—  Med  Record,  Sept.  Ifi,  1874. 

ItlsglTen  to  very  few  men  to  tread  In  the  steps  of 
Austin  Flint,  whose  single  volume  on  medicine, 
though  here  and  there  defect! re,  is  a  masterpiece  of 
lucid  condensation  and  of  general  grasp  of  an  enor- 


mend  it  as  a  text-book,  and  there  are  few  libraries    mously  wide  subject- — Lond.  PraetUion4rtl>9C.*lii. 


J^r  THE  SAKE  AUTHOR. 

CLINICAL  MEDICINE;   a  Systematic  Treatise  on    the  Diagnosis 

and  Treatment  of  Diseases.  Designed  fbr  Students  and  Practitioners  of  Medioine.  In 
one  large  and  handsome  octavo  volume.     {In  Press  ) 

H r  THB  SAME  A  UTHOR, 

ESSAYS    ON    CONSERVATIVE   MKOICIXE    AND   KINDRED 

TOPICS.     In  one  very  handsome  royal  ISrao.  volume.     Cloth,  $1  88.     {Just  Issued.) 

yrOODBUKF  (FRANK),  M.D.. 

'  '  Pkyeurian  to  the  Otrman  Hnhpitol^  Philadelphia,  late  Physician  to  the  Otit-patient  Dfpartme%t 

of  tht  Jef.  Ct>Uege  Hospital,  etc. 

A    HANDBOOK   OF   THE   PRINCIPLES  AND    PRACTICE   OP 

Medicine  ;  for  the  use  of  Students  and  Practitioners.  Based  upon  llusband's  Handbook 
of  Practice.     In  one  neat  volume,  royal  12mo.     {In  Press.) 

fJARTSHORNE  (HENRY),  M.D., 

*-*  Professor  of  Hygiene  in  the  University  of  Pennsylvania. 

ESSENTIALS  OP  THE  PRINCIPLES  AND  PRACTICE  OP  MEI I- 

CINE.  A  handy-hook  forStudents  and  Practitioners.  Fourth  edition,  revived  and  im- 
proved. With  about  one  hundred  illustrations.  In  one  handsome  royal  ISmo  volnme, 
of  ahont  560  pages,  cloth,  $2  63 ;  half  bound,  $2  88.     {Lately  Issued.) 

As  ahandbook,  which  clearly  sets  forth  the  iss in- 
naLS  of  the  paiivciPLKs  amd  paAcricB  op  msuioihi, 
we  do  not  know  of  its  equal.—  Va.  Med.  Monthly. 


As  a  hrief,  condensed,  butcomprehenslTe  hand- 


book, it  cannot  be  improved  upon. — Chicago  Med. 
Examiner,  Nov.  Id.  1874 

Wlthoutdoubtthe  best  book  of  the  kind  published 
in  the  EngliNh  ]9.nf;nAg%.—8t.  Louis  Med. and  Surg . 
Journ  ,  Not.  1874. 


Wt 


"ATSON  (THOMAS),  M.D.,  ^c, 

LECTURES    ON    THE    PRINCIPLES    AND    PRACTICE    OF 

PH78I0.  Delivered  at  King's  College,  London.  A  new  American,  from  the  Fifth  re- 
Tiled  and  enlarged  English  edition.  Edited,  with  additions,  and  several  hundred  illnttra- 
tion8,hy  Hbvrt  Hartsbobhb,  M.D.,  Professor  of  Hygiene  in  the  University  of  Penn- 
sylvania. In  two  large  and  handsome  8vo.  vols.  Cloth,  %9  00 ;  leather,  $11  00.  {Lately 
Publxslud.) 

^nt  Is  a  suhjeet  for  eongratnlatloa  and  for  thank- .  eate  and  Important  pathological  and  practical  qnes- 
falieaethat  Sir  Thomas  Wauon, during  a  period  of :  tlons,  the  resulu  of  his  clear  tnsight  and  his  calm 
eesi^rative  leisure,  after  a  long,  laborious,  and  I  Judgment  are  now  recorded  for  the  benefit  of  niia- 
■osthoBorableprofessional  career,  while  retaining  :  kind,  in  language  which,  for  precision,  vigor,  and 
^'fill  poeeeeslOB  of  his  high  mental  faculties,  should  j  clansical  elegance,  has  rarely  been  equalled,  and 
have  employed  the  opportunity  to  submit  his  Lee-  i  never  surpassed  The  rerislon  has  evidently  been 
tareetoa  more  thorough  revislonthan  wa  possible  most  carefully  dune,  and  the  results  appear  Inal- 
iuflBf  the  earlier  and  busier  period  of  bis  life.  |  most  every  ^%j^. — Brit.  Med.  )Ql>ur^.^<^«^ACk^.^^.. 
CaiefBlJ/pasjia^iB  review  some  of  the  mostintrl- 1 


HeNKT  C.  LrA'8  PBBLICATI01I9— ( PraHiw  of  UeditrtMe). 

fSTOWE  [JOHS  SVBR).  M.I)  .  F  RC.P.. 

A  MANUAL  ON  THE  PRACTICE  OP  MEHICISE.  EHhed^ 
lAMig  II.  llD  CBiitoH.  M.D..  PbrikMii  to  lb*  r>iaa.  H*>piul.  T 
rB(DlBmei>ro'*rllOOpngti:alaU>.  $&SD;Uiub>r.  tll».    (^wW  Jq 


'fJABERSHOff  {S.  O.).  M.D. 


onUirHnetp'lie 


t  Prtftletrf 


ON  THE  DISEASES  OF  THE  ABDOMEN.  COMPRTSING  Xfl 

of  Ibe  Stonub.  and  otb<r  parls  of  the  AtimeoUr;  Cnni).  <Bia]ibiEiii,  Ctt 
lino,  kD<t  PerUnntum.     Sroond  Amtnonn.  from  Ibe  third  *Blargcd  and  r 
liib  editinn.     Wiib  illQatrntinni,     ]n  ooa  hnndtuina  n«iaTa  volam*  of  otb 
Clalb,  13  W.     (JVW  Hwadg.) 
VTblavntk  baa  ri>ma<ii«il  am*  lime  nut  of  print,   owing  to  th*  rnrerul  and  eosavli 
Htiun  irbleb  il  h*i  rnjujad  al  tba  bi.nda  of  Ibe  BuU 
laalDCalbe  appaafaii«»  of  Ibe  fifrt  edilion.    Tat  thera 
E  lala  lt(  place,  u  ■  narafnl.  pnulioal  giiida  on  ■  clui 
r  lb*  dntiet  of  tbe  pbTnician.  ani 

aalM  opparlDniriei  For  obaerration  and  tiparieoee.    Iba  *try  *I 
ill  ba  lean   bj  Ifac  •■.bjoinnl  rand.nncd 
SCMMARY  OF  C0STENT8 
■'CbupterT.  InUodnelioD.     II.  Oa  [liiaaMi  sf  ibe  Tunitue  and  Muolb.     III.  Oo  Diai 
^    "-  IV.  Od  di»Mct  of  tbe  (Eii.pbagnr.     V    On  Oriianie  Dlteuet  of  th* 

^tioOBl  Diienget  of  the  Stooiocb.  TH.  On  Uiaeuca  nr  the  DnndriiDi 
criliiand  Enleritle.  IS  On  Strumous  and  Tubercatnr  Diicwa  or  lli 
by  Canals  LardaeeDai  Diseiue.  X.  On  Di»i>aea  of  tha  Cieiiiini  and  ApvaD<)U  C 
^  Diairhm.  XII.  On  DjaenUry  and  CaUrrbal  InOammBtiDD  of  the  Coton.  1 
ypboIdPiKafeof  thelDte.tiBe.  XtV-OnCnlie.  XV.  On  CaD»i|>BtiDD.  XVI.  C 
.  Internal  Strangulation.  IntBHUaceptlon.  nod  Cairinuma  of  Inteitini 
VD  ouppuMtion  of  Ibe  Abdominal  Paiieten.  Perfuralion  of  Ibr  lottftioe  fiom  mi 
Abnaeeinr  the  AUduinlnu!  farietea  riKnding  inio  Ihe  Intefiinc;  Fecnl  Ab'nra. 
On  iotetlinal  Wormi.  XIX.  On  Peritonitii.  XX.  On  AtdiM,  Dfopi;.  XXI.  On  i 
ul  Tauora. 

i  I  amaaded  bt  llie  aaihor.   i#ra\ 

,    b«a  added,  briagtgg  Ibe  vork 

idnaiilDtltavelDBaaflBiai 

fTarr  ^Id  at  madlelan  and  •urcer*,    I 

ilrllUn  It  la  lana  Una  unuclatal  vfib  •! 


GTHERGILL  (J.  MILNER).M.O.  Edin..  M.K.C.P.  Und.. 

AiH.  Fhyi.tolh'  Wtft  Limit  Hmp.:  .<»#/. /"ti)..  to  iftj  OUg  n/ Lnnd.  Unnp.nc. 

THE  PKACTITIONER'S  HANDBOOK  OF  TREATMENT; 
PriDetpleanf  Tbarapaattcs,  In  one  t<tj  neat  octaio  Tolume  ofnbout  bitl  pu$t 
$4  00.     (JVw  Kmtfy.) 


Henry  C.  Lea^s  Publications — (Practice  of  Medicine).  It 


JPINLAVSOX  {JAMES),  M.D.. 

Physician  a*d  L^etnr^  on  Clinleal  Medi^'ine  in  th»  Olatgout  WMtum  Infirmary,  rfc. 

CLINICAL    DIAGNOSIS;    A    Handl^ook    for    Students   and    Pmc- 

titiooers  of  Medicine.     In  one  handsome  12mo.  volume,  of  640  p&ges,  with  86  illustra- 
tions.    Cloth,  $2  63.     (JW«f  Ready.) 

The  eonearrenee  of  gentlemen  speoiallj  familiar  with  the  several  subjects  being  requisite  to 
the  snti^fnotory  development  of  n  plnn  so  extensive.  Dr.  Finlayson  has  secured  the  co-operation 
of  Prof.  Gairdner,  who  has  contributed  the  ehnpter  on  ^he  Physiognomy  of  Disease  ;  Prof.  Wm. 
Stephenson  thnt  on  Disorders  of  the  Female  Organs ;  Dr.  Alex.  Robertson  that  nn  Insanity ; 
Prof.  Samson  Gemmell  those  on  the  Sphygmograph  and  Physical  Diagnosis;  and  Dr.  Joseph 
Coates  those  on  the  Fauces,  Larynx,  and  Nares,  and  on  the  method  of  performing /Ki.if-morftfm 
•xaminntions.  Other  chapters  have  enjoyed  the  advantage  of  revision  by  gentlemen  specially 
versed  in  their  several  subjects;  and  the  volume  is  presented  as  thoroughly  on  a  level  with 
the  most  advanced  condition  of  knowledge  in  a  department  which  has  made  such  rapid  strides 
of  advancement  within  the  last  few  years. 

The  b4>ok  U  an  exeelleot  one,  clear,  coaclne,  conve-  ^  This  Is  one  of  the  really  UHefnl  books.  It  Is  attrae- 
nlent,  prsetical.  It  is  replete  with  the  very  know-  !  tive  from  preface  to  the  floal  page,  aod  ought  to  be 
ledge  the  Madent  needs  wbeu  be  qaits  the  lecture*  .  glveu  a  piaee  on  every  offlco  table,  becaado  It  contains 
room  and  the  laboratory  for  the  wsrd  and  Mck-room,  in  a  coiideniwd  form  all  that  Is  valuable  in  semeiology 
and  does  nut  lack  In  information  that  will  meet  the  :  and  dlagaosties  to  be  found  In  bulkier  volam^'S,  and 
want*  of  experienced  and  older  men.— PA</a.  Mtd,  \  because  In  its  arrangement  and  complete  index,  it  is 
Tinua,  Jan.  4,  1879.  \  unusually  convenient   for  quick  reference  in  any 

The  aim  of  the  author  la  to  teaeh  a  student  and  \  em^rgencythat  may  come  upon  the  busy  practitioner, 
practitioner  how  to  examine  a  case  so  as  to  n»e  **all  j  •~'^*  ^-  -*■**•  Joum.,  Jan.  IS7I». 
his  tnovUdge*^  in  arriving  at  a  diagnosl*.    All  the  I      This  is  a  mort  important  work  for  students,  and 
Tarlous  symptoms  of  the  several  syatemi*  are  grouped  >  one  that  is  dtstined  to  become  rsptdly  popular.     It 


together  in  such  a  manner  an  to  mtke  their  reU'ions 
to  a  final  diagnosis  clear  and  easy  of  apprehension. 
Thla  work  ha«  been  done  by  men  of  large  experience 
and  trained  observation,  who  have  been  long  recog- 
nised as  authorities  upon  the  f>nhj  oih  which  they 


is  composed  of  contributions  from  varioun  eminent 
Bonrces  bearing  upon  this  subject.  The  real  secret 
of  successful  practice  is  the  accurate  diagnosia  of 
disease.  This  manual  teaches  the  student  to  arrange 
his  investigation  in  such  system  as  to  enable  him. 


treat.  There  is  a  profuMon  of  illustratloqs  to  illos-  I  with  practice,  to  arquire  this  very  desirable  faculty, 
trale  subjects  under  dixcussion.  The  application  of  The  diviHion  of  the  subject,  as  in  this  work,  among 
eiectrielty,  and  instruments  of  precision  in  diagnosis,  I  the  highest  authorities  living,  is  a  good  idea,  and 
Is  fully  discussed.  This  book  is  all  good.  We  com- ,  gives  us  in  one  compact  form  a  series  of  monographs 
mend  it  to  all  students  aud  praetitioners  of  medicine  j  written  by  master^.— J\rasAv(U«  Journal  of  Mtd, 
as  a  work  worthy  of  a  place  in  their  libraries.— OAio  and  Surg.,  Jan.  1879. 
M*d.  Recorder,  Dec.  1878. 

JJAMILTOS  (ALLAN  McLANE),  M,D., 

Attending  Phyidaian  at  the  Hospital  for  Epileptiea  and  Paralytic*,  BlaetnoeWa  leland,  N.  7., 
and  at  the  Out-t*aiienlM'  Department  qf  the  tTeut  York  UotipUal. 

NERYOUSDISEASES;THEIR  DESCRIPTION  ANDTREATMENT. 

In  one  handsome  octavo  volume  of  612  pages,  with  63  illus. ;  cloth,  $3  50.    {Just  Ready.) 

This  is  unquestionably  the  best  and   most  com-  connected  with  the   nervous  system.     We  have  no 

plete  text-book  of  nervous  diseases  that  has  yet  ap-  hesitation  in  saying  that  reliance  may  be  placed  on 

peared,  and  were  international  Jealousy  in  scleniiflc  Dr.  Hamilton's  cooHcientioua  performance  of  his  sell> 

affairs  at  all  possible,  we  might  be  excused  fjr  a  aMigned  task,  on  his  sonndnesa  of  judgment,  and 

feeling  of  chagrin  that  it  should   be  of  American  freedom  from  empiricism.— ffdiafrur^A  Jf«i.  a^oaris., 

parentage.    This  work,  however,  has  been  performed  Oct.  1S7S. 

Sa  New  York,  and  has  been  so  well  performed  that  p,^^  ^  ^,,y  careful  examination  of  the  whole 

no  room    s  left  for  "yth  ng  but  commendation,  work,  we  can  Justly  say  that  the  author  has  not  only 

With  great  skill.  Dr.  Hamilton  has  presented  to  hs  clearly  and  fully  treat^  of  diagno..isaDd  treatment, 

readers  a  succinct  and  lucid  survey  of  all  that  is  bat.  unlike  most  works  of  this  class,  it  is  very  com^ 

known  of  the  pathology  of  the  nervous  system,  prehensive  in  regard  to  etiology,  and  expoMS  the 

viewed  la  the  light  of  the  most  recent  researches,  pathologyof  nerfousdisea-es  In  the  light  ofVhe  very 

From  the  prelimlaary  description  of  the  methods  of  f^^^^j  experiments  and  discoveries.    The  drawings 

•zaminatiou  and  'Indy    and  of  the  instruments  of  are  excellent  and  well  selected.    After  this  carefSl 

precision  emp  oyed  in  the  investigation  of  n«rvons  rtrU\on,  we  can  heartily  recommend  this  work  to 

diseases,  up  till  the  final  eollectloa  of  form uls»,  the  ,tudents  and  general  practitioners  iu  particular  as 

book  Is  eminently  practical.  -  Brain,  London,  Oct.  being  a  full  exposition  of  diseases  of  the  nervous  sys- 

***'*•  tem,  their  pstbology  and  treatment,  to  date.— ^Y.  T. 

The  author  tells  us  in  bis  preface  that  it  has  been  ^«'-   ^«e'>rd,  Aug.  3,  1878. 

his  object  to  produce  a  concise,  praeiical  book,  and  As  stated  la  the  preface,  the  author's  object  has 

we  think  he  has  been  snecesaful,  considering  the  ex«  been   to  write  a  concise  and  practical  book,  for 

tent  of  the  snhjeet  which  he  has  undertaken.     In  which  there  is  eertalnly  a  place,  and  we  think  he 

fact,  it  is  more  extensive  than  the  title  properly  or  has  succeeded  admirably  in  fulfilling  his  object, 

accurately  Indicates,  embracing— liesides  what  are  The  usual  pUn  is  adopted  in  the  elasi^iflcation  of 

usually  regarded  as  nervous  diseases — ^iuflamroatory  the  different  lilseaseM,  the  book  not  being  greatly 

affections,  both  acute  and  chronic,  hemorrhages  and  unlike   Hammond's  in  this  respect,  although  it  is 

tamors  of  the  cerebrum  and  cerebellum,  medulla  very  noticeable  thronghout  that  the  author's  opin> 

oblongata,  spinal  cord  and  nerves,  with  thrombosis  ions  vary  widely  f^om  those  of  Dr  Hammond. — Am. 

and  embolism  of  the  arteries,  sinuses,  and  veins.  8upp.  Of>etet»  Joum.  OrecU  Britain  and  Ireland, 

The  reader  may  therefore  expect  information,  more  July,  1878. 
or  less  full  and  satisfactory,  on  almost  every  point 


C' 


CHARCOT  [J,  M.), 

Profteeorto  the  ftteultyof  Med.  Parts,  Phye.  to  La  BalpHriire^  etc. 

LECTURES  ON  DISEASES  OP  THE  NERVOUS  SYSTEM.  Trans- 
lated from  the  Second  Edition  by  Qborob  StoiRSOir,  M.D.,  M.Oh.,  Lecturer  on  Biology, 
etc.,  Cath.  Univ.  of  Ireland.  With  il lustrations.  {Puhlitkiug  in  cAa  AleoCicaC  Na-sca  «.\ld» 
LiAraty,  oommeDoiog  with  the  July  No.  IBTE      See  pi^i^  1  ^ 


Pl8       Henbt  C.  Lea'b  PtBLicATioNS — ! DisesHex  of  the  Cheat,  itc). 
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ROWN  {LENNOX],  P.R.C.S.  Ed.. 

totlii  Cntml  t-oinloi  Thr^nl  nnd  Sir  l/trpl'il.  He., 

THE  THROAT   AND  ITS  DI^IEASES.     With  one  liiindred 
IllaeLmlinns  in  onlora,  >ad  art;  wddi]  cngrtiiugs.  duigniil  sud  ■xeculail  bf  I 
rThandcaniBliiiparfslODtiiro  voluois  of  3il  p*K<ii  i  oMb,  SJ  UU.  {N» 


,    Tk*  tnihtr' 


1.117  ■■ 


iC  /Ac.ffnlti.  ti/  PtKna 


m,tJfciLi;nicAJiL).  m.d- 

IlANimOOK  OF  niACNOSIP  ANDTIIKATMENT  OI^'  TUSKASl 

THE    THROAT   AND    VkS\h   CAVITIES.      " 
Witb  llluttrolioui.     ihiPnu.) 
I  WLlSr  {A  USTIN),  M.D. 
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PHTHISIS;  ITS  MORBID  ANATOMY.  RTIOLOIJY.  SYMPTOM. 
ATIC  EVENTS  AND  COMPLICATIONS.  FATAI.ITV  ANU  liROONOSiS.  TRKAT. 
MUNT,  AND  PHYSICAL  DIAQNOSIS;  in  a  «<ris(  of  Ctiokal  etiidiai.  Bj  Aoitii 
FblHT,  M.D.,  Prut,  of  tha  PriDDlploB  nnd  PrMtJia  of  McdielDa  in  Belleiug  UutplUI  ll*4. 
Oollege,  Nan  York.     Id  out  faandrom*  ooMto  tdIddi*:  fS  it.     iLattlg  luaetl.) 
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r  THE  SdKB  AUTSOB. 

'  A  MANUAL  OF  PERCCSSrON  AND  AUSCULTATrON ;  of  the 

PbjnioJ  DitgDOBiiofDiseucioftfae  Lnngi  and  Henri,  and  of  Thnraolo  Ancnr): 
un^  bHuUiomr  riijnl  llmu.  Tolum.:  cluib,  fl  7S.     (Juji  /«««/.) 
T  THS  BiUE  AUTHOR. 

"A  PRACTICAL  TREATISE  ON  THE  DIAGNOSIS,  PATHOLOGY. 
AND  TKBATUENT  OF  DI8KA8KE  OFTHIi:  HEART      Becnnd  rtrlnd  »<1  ■  ' 

(ditioD.     Id  odi  ooUto  Tolamc  otibO  pngci,  with  &  plate,  elDlh.  (t. 
.Flli>t()ig>oidlBcnlmb]iistfi>tbUrcuire'>f-,    tDlil'inii  pr»tlnl  trMlttsoalti.iH  >DbJ*c4>,ul 
h»  •bt.wB  ra[ii>rlii).l<i  |ju<>ari  ot  obiarrtilan  I  ibuQid  b>  Id  lb*  tiiiidi  of  mi  prnctltloi  '   - 

1  at  II    h'i>  li»uk  Di<ui  b>  Egii.1rl«ii^  llie  fglleil  ,  -Jmir.  ^uuni.  u/  (ht  JTiJ.  Seltnrtt.  J 

■  T«s  ajjrs  AVTUUR. 

L  PRACTICAL  TREATISE  ON  THE  PHYSICAL  EXPLORA- 
TION OF  THK  CIIBST  AND  THE  DIAONOSIS  OF  DISEASES  AFFEOTtHO  TBI 
RESPIRATORY  OKOANB.  Bssond  and  nTUcdeditioD.  In  onehaDiJio 
of  G«6psE»i.  oloth,  •«  90. 

'THB  LrKOS  akhai 


HiNBT  C.  Lia'8  PuBLioATiO!f8 — (Venereal  DieeaaeSy  (to.). 
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nUMSTEAD  (FREEMAN  J,),  M.D.. 

^^        PToft*9itr  nf  V4nertal  DUtastt  at  tfu  Col.  of  Phyt  and  8urg,.  Nn»  York.  Ac. 

THE  PATHOLOGY  AND  TREATMENT  OF  VENEREAL  DI8- 

BASES.  Inolnding  the  resalif  of  recent  ioTestigatioDs  apon  the  sabjeet.  Third  editirn, 
revised  and  enlarged,  with  illaitrations.  In  one  large  and  handsome  ootaTO  Tolome  of 
over  700  pages,  oloth,  $6  00  ;  leather,  $6  00. 

In  preparing  this  standard  work  again  for  the  press,  the  anthor  has  subjeoted  it  t(V  ▼•^ 7 
Ihorough  revision.  Many  portions  have  been  rewritten,  and  mnoh  new  matter  added,  in  order  to 
bring  it  eompletelj  on  a  level  with  the  most  advanced  condition  of  syphilograph j,  bat  by  care- 
fni  compression  of  the  text  of  previous  editions,  the  work  has  been  increased  by  only  sixty-fonr 
pages.  Ihe  labor  thus  bestowed  apon  it,  it  is  hoped,  wilMnsare  for  it  a  continuance  of  its 
podtion  as  a  complete  and  trustworthy  guide  for  the  practitioner. 


A  valuable  work  on  Venerenl  Dltmases,  whleh  not 
only  lia«  a  wide  cirenlation  In  thU  imnntry,  aod 
DMo  accepted  as  the  standard,  bat  appear*  to  have 
rormed  the  baeis.  to  a  large  extent,  of  msny  of  the 
books  and  articles  which  bsve  bfien  written  on  the 
•ame  subject  and  pablinhed  In  England.-  Tkt  Olas- 
ffow  Med.  Joum,,  Oct.  1877. 

1 1  is  the  most  complete  book  with  which  we  are  ae- 
quaiaUd  in  the  language.  The  latest  views  of  the 
beet  authorities  are  put  forward, and  the  information 
Is  well  arranged— a  great  point  for  the  student  and 
still  more  for  the  practitioner.  The  snbjeets  of  vin- 
eeral  syphilis,  sypbllltie  affections  of  theeyes.  and 
the  treatment  of  syphilis  by  repeated  Inoenlations, 
art  r%Tj  fnlly  discasMd.—Loiut.  Lanttl,  Jan.  7,  *71. 

Dr.  Bnmstead's  work  is  already  so  universally 
known  as  the  beet  treatise  in  the  Bnglish  langnage  on 


venereal  diseases,  that  it  may  seem  almost  snperflu- 
ons  to  say  more  of  it  than  that  a  new  edition  ha»  been 
issued.  But  the  author's  industry  has  rendered  this 
new  edition  vlrtnally  a  new  work,  aud  so  merits  as 
much  special  eommendation  as  if  its  predecessors 
hac  not  been  pnbllshed.  As  a  thoroughly  practical 
book  on  a  class  of  diseases  which  form  a  large 
share  of  nearly  every  physician's  practice,  the  vol- 
ume befor#  UP  is  by  fkr  the  best  of  which  we  have 
knowledge  -^N.  T.  Jftdieal  Oagttte,  Jan.  28, 1871. 

It  is  rare  in  the  history  of  medicine  to  find  any  one 
book  which  contains  all  that  a  practitioner  needs  to 
know;  while  the  possessor  of  "Bnmstead  on  Vene* 
real"  has  no  occasion  to  look  outside  of  its  covers  for 
anything  practical  connected  with  the  diagnosis,  his- 
tory, or  treatment  of  these  affections.— if.  T.  MtdU 
en  Journal,  March.  1671. 


flULLERIER  (A.),  and         T>UMSTEAD  (FREEMAN  J.), 

^^        aurffton  to  th«  HdpUal  du  Midi.  -^       Prof^ator  of  Vntr^al  DiMosts  in  thf  Cotttgr  of 

PhyHeiana  and  Snrgaona.  If.  T 

AN  ATLAS  OF  VENEREAL  DISEASES.  Translated  and  Edited  by 

Fbbbm  Av  J.  BuMSTBAD.  lu  ouc  large  imperial  4to.  volume  of  8t8  pages,  doublecolumnp. 

with  20  plates,  containing  aboat  160  figures,  beautifully  colored,  many  of  them  the  sise  of 

life;  strongly  bound  in  cloth,  $17  00  ;  also,  in  five  parts,  stout  wrappers,  at  $S  per  part. 

Anticipating  a  Tory  large  sale  for  this  work,  it  is  oflTered  at  the  very  low  price  of  Tbrbb  DoL- 

ftABB  a  Part,  thus  placing  it  within  the  reach  of  all  who  are  interested  in  this  department  of 

practice.     Gentlemen  desiring  early  impressions  of  the  plates  would  do  well  to  order  it  without 

delay.     A  specimen  of  the  plates  and  text  sent  free  by  mail,  on  receipt  of  26  cents. 


We  wish  for  once  that  our  province  was  not  re- 
strict d  to  methods  of  treatment,  that  we  might  say 
eome.hing  of  the  exquisite  colqred  plates  in  this 
▼olume.  ^London  PmctUiontr,  May,  1800. 

As  a  whole,  it  teaches  all  that  can  be  taught  bv 
Bseaaa  of  plates  aad  print — London  Lancai,  March 
n,  1M». 

Superior  to  aaythlngof  the  kind  ever  before  Issued 
•a  this  continent. — Canada  Mad.  Journal,  March,'69 

The  practitioner  who  desires  to  understand  this 
branch  of  medicine  thoroughly  Khould  obtain  this, 
the  most  complete  and  best  work  ever  published.—* 
i>omiHion  Mad.  Journal,  May,  1869. 

This  Is  a  work  o^lnaster  hands  on  both  sides.  M. 
Cmllerierlsseareely  second  to,  we  think  wemay  truly 
•aj  Is  a  peer  of  the  illustrious  and  venerable  Kicord, 
while  la  this  country  we  do  not  hesitate  to  say  that 
0r.  Bamstead,  as  aa  authority,  is  without  a  rival. 
Aaeurlag  our  readers  that  these  illustrations  tell  the 
wkole  history  of  venereal  disease,  f^om  lU  inception 


to  its  end,  we  do  not  know  a  tingle  medical  work, 
which  for  its  kind  Is  more  nacaaaary  for  them  to 
have.— asZ</on»ia  Mtd.  GaaatU,  March,  1869. 

The  most  splendidly  illustrated  work  in  thelsn- 
fuage,  and  in  our  opinion  fkr  more  useful  than  the 
Trenih  original.— iftm.  Jour.  Mad.  Seianeta,  Jan.'6(*. 

The  fifth  and  concluding  inmber  of  this  maguiflcent 
work  has  reached  us,  and  we  have  no  hesitation  in 
saying  that  its  Illustrations  surpassthose  of  previous 
numbers.— 0o#f  JTcd.  and  Sur^  //.,  Jan.  U  1869. 

Other  writers  besides  M.  Cnllerier  have  given  us  a 
good  account  of  the  diseases  of  which  he  treats,  but 
no  one  has  furnished  us  withsnch  a  complete  series 
of  illustrations  of  the  venereal  diseases^  There  is. 
however,  an  additional  Interest  and  vslne  poFsesPf  d 
by  thevolnmebeforeur;  for  it  is  an  American  reprint 
and  translation  of  M.  Cnllerier*s  work,  with  inci- 
dental  remarks  by  one  of  the  most  eminent  Ameri- 
can syphilographers,  Mr.  Bumstead.— JBHt  andFot. 
Madieo-Chir.  Acvteip,  July,  1860. 
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EE  (HENRY), 

Prof,  of  Burgary  at  tha  Rnynl  Collaga  of  Surgaona  of  England,  ate. 

LECTURES  ON  SYPHILIS  AND  ON  SOME  FORMS  OF  LOCAL 

DISEASE  AFFECTINQ  PRINCIPALLY  THE  ORQANS  OF  GENERATION.    In  one 

handsome  octavo  volume:  cloth;  $2  26.     (Lately  Published.) 

ulatlon;  the  modif  rations  of  thece  processes  in  patients 
previously  jiyphllitlc:  primary  and  secondary  syphilltio 
<IHeaiics  of  the  miirons  membranes  and  their  liahlllty 
to  eommunieste  ronstltutlonal  syphilid,  etc.  The  book 
Is  ftill  of  clinical  material  Illustrating  these  topics, 
orixinal  or  quoted.— .ArcA<VM  of  Dermatology,  April, 
1876. 


The  work  is  valuable,  as  it  treats  quite  fully  of  suh- 

iS  Jaete  which  are  not  dwelt  upon  In  the  systematic  work  ii 

>'W  other  Rngliftb  authorsof  the  preMnt  day.  as  the  in- 

I  •ealaMlity  of  syphilitic  blood;  the  conditions  under 

wbkh  th«  secretions  of  primary  and  secondary  sy phi- 

..Utle  manifesUtions  may  be  inoculated  naturally  or 


•rtifleiallj;  the  morbid  processes  produced  bj  such  Inoc- 


*  TJILL  (BERKELEY), 

^  ^^  Snrgaon  to  the  Lock  Hoayital,  London. 

i       ON  SYPHILIS  AND  LOCAL  CO^TAQlOTja  Ti\?.CyK^'^^^*  ^:«^ 

oa0  bmndMom*  oetmro  Folama  ;  cloth,  $S  Sb. 


HENttif  C.  Lea's  Publications — (Dmcicm  of 


[PiX  [TILBURY).  M.D..F.R.C.P.,and  T.  C.  FOX,  DA..  mtCA, 

Phj/tlthtn  la  tht  DrpiiTlmmi  for  Skin  OlHiitrr.  Vnlrn'tlly  lU-ltrgt  lli-i^-iltl. 

EPITOME  OF  SKIN  DISEASES.    WITH  FORMUL.i:.     Fob! 

DiBisiiTB  PBAGTiTiomitia.    geconfl  *ililioi), thofooghlj  reviwd  Mil  grantlj-anlATsaan 
ana  ybt;  baDdiame  limo.  volams  of  3  Ifl  pug"-     Clolb,  $1  Si.     {Juit  liiMjg.) 


'Illy  ramoddlad.     LiiLtj,  ws  msjdiit  thi 

a  OD  ths  pnotioBi  aids  of  Durmfttolog;, 
Btbalkal  or  merely  orintsnat  [<  "  


VtriLSOX  {ERASMUS).  F.K.S. 

'    TEE  STUDENT'S  BOOK  OF  CUTANEOUS  MEDICINE  »«(£ 
■!■««  or  >■■  iKiM.   In  ona  vary  hsndBama  royal  ISme.  ToJama.  $S  SO. 


fJ^ELlGAN  {J.MOORE).  U.D..M.B.I.A. 
[■^     ATLAS  OF  CUTANEOUS  DISEASE! 

U1DC,  With  ai<iil1a<l«ly 
auB.     Clotb,  %b  »U. 

I    TJILLIEB  {THOMAS),  M.D., 

'  PhgiHainn  !<}  Ihr  akin  lHp>tnmenl9f  UntvtrtUv  Ootiigt  Biitpttal.  (I. 

HAND-BOOK  OF  SKIN  DISEASES,  for  Stiidenta  and  Prai-titiM 

SenoDd  Am.  Ed.     In  one  rayki  ISmo.  tdI.  of  359  pp.    With  III qiUationt      CJvih.H 


ITTfiSr  {CHARLES).  M.D., 


LECTURES  ON  THE  DISEASES  OF  INFANCY  AND   CB 

HOOD.  VinhAmetiDiknfruDilbFiiUlbretUHandenLargvdGDKliafaBrlltiun.     IdomUjc* 

and  handeDme  octavo  Tulumaof  ATS  pufiei.    CLotb,  ti  iO  .  lentbrr.  f  &  AH.  iJM'l^lttmU) 

Tbe  Dontinned  demand   lor  Ihia  work  oD  buth  aidta  ot  tba  Atianllc,  npd  lU  traulalioB  iMa 

lermiiti.  Freaeb,  Italian,  Dnniab.  Dutcb.  und  Rui>iiin,  ahoir  Ibir  it  aili  aatisravtartly  a  Hal 

Hen  lively  fell  by  lh«  profe^^ion.     Tbare  is  probnbly  nn  nan  lieing  wbo  nan  apeak  wllb  lb* 

ikulhoiily  diriied  from  a.  mnrv  extended  eiperiano*  tban  Dr.  Weit,  and  hli  wniil  nnw  ^mtnU 
tba  reaalU  of  nearly  ISOD  reoirded  oaaaa,  »ad  BOQ  poal-morlera  eiaminBtlona  arlenudrran 
■mODg  nearly  40,000  g&»i  whicb  bare  paaaod  under  bia  saie.  In  tba  pieparudan  of  Ilia  pri- 
aaomitled  muob  Ibat  appenrad  of  nilnoc  fupnrtnnoe,  In  urdar  to  find  ruomfat 

flf  nddiliontil  malter,  acd  the  lulolne.  while  tboTOUSbly  teaiaa 


EnglLb 


iall,  ii 


■  I  hlfbrai 


JIT  rSS  amS  AUTHOR.    ,  LaUly  lll^ri.) 

ON  SOME  DISORDERS  OF  THE  NERVOUS  SYSTEM  IN  Clj 

HOOD  1  being  tbe  LmDleian  Lecioraa  daliTered  nl  tbe  Roynl  Coll.'g*  of  Phydi 
Lnndon,  In  Marpb,  1911.     In  one  volume   amall  IJmo.,  ololh,  SI  «0. 
I     Vr  THE  a^VB  AOTIIOB. 

'         LKCTURES  ON  THE  DISEASES  OF  WOMEN.     Third  Am 

ffotn  the  Third  LnndoTi  »i\\.i«-a.    In  one  naat  octn>B  volnnit  of  aboul  SSU  F*(«W 
$3  7&;  loathn,  |4  lb.  -^ 
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SMITH  (J,  LEWIS),  M.D,, 

Clinical  Pro/tM»or  t\f  DUtm»M  of  Children  in  the  BeUertue  ITn^ital  Mtd.  ColUge,  N  T. 

A  COMPLETE  PRACTICAL  TREATISE  ON  THE  DISEASES  OF 

CHILDREN.    Fourth  Edition,  reTined  nnd  enlarged.    To  0110  handiomf  octavo  roluin* 
of  Aboat  750  pages,  with  illastratioDB.     Cloth,  $4  50  ;  leather,  $5  60.     (Now  Ready.) 

The  Tory  marked  faTor  with  which  this  work  has  been  receired  whererer  the  English  lan- 
guage is  spoken,  has  stimulated  the  author,  in  the  preparation  of  the  Fourth  Edition,  to  spare 
no  pains  in  the  endeaTor  to  render  it  worthy  in  every  respect  of  a  continuance  of  professional 
confidence.  Many  portions  of  the  volume  have  been  rewritten,  and  much  new  matter  intro- 
dneed,  but  by  an  earnest  effort  at  condensation,  the  sise  of  the  work  hat  not  been  materially 
inoreased. 

Ib  the  period  whieh  has  elap««d  Mnce  tbe  third  It  U  Marcely  neoenMry  for  ueto  any  thA  work  be- 

editton  of  the  work,  no  eztea»>iT«>  have  been  the  ad-  fore  a*  In  a  wtandard  work  upon  dlneaKea  of  cliildren, 

vanees  that  whole  chapters  reqalrM  to  be  rewrUtea,  and  tba»  00  work  haa  a  higher  staodiog  thau  it  upon 

aad  hardly  a  page  ooald  pass  without  Home  niaterl«l  thone  afft«ctioa«.     In  eooaeqaeoce  of  its  thorough  re- 

oorreetion  or  additioo.    Thin  labor  ban  ooeapled  the  vi»-lnn,  tbe  work  haH  been  made  of  more  valae  thaa 

writer  cloMly,  aod  he  haH  perforaaed  it  ounKOiea-  OTer.  and  may  he  regarded  a*  fully  abrea«t  of  the 

tioaaly,  no  that  the  book  may  b«  cou«idered  a  faith*  time«.     We  oordially  oommend  it  to  atnd^nta  and 


fai  portraiture  of  an  excepfinnally  wide  ellnlcal 
experience  In  infantile  dtseaifei*.  c  rreetf>d  by  a  care- 
ful atndy  of  the  recent  literatare  uf  the  subjeet.— 
JTacl.  and  8urg.  Reporter,  April  3, 1R79. 


phyrt'ciaon.  Ther«  i»  no  better  work  la  tbe  langnage 
on  dii>«a«a«  of  children. — Cincinnati  Med.  Stws, 
March.  1679. 
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nONDIE  (/).  FRANCISY  M.D. 

A  PRACTICAL  TREATISE   ON   THE  DISEASES  OF  CHIL- 

dren.     Sixth  edition,  rerised  and  augmented.    In  one  large  octavo  volume  of  nearly  800 
elosely.printed  pages,  cloth,  $6  26  :  leather.  $A  25. 

MITH (EUSTACE),  M.D., 

Physician  to  the  North^oeH  London  Free  Uittpeneary  for  Sick  Children. 

A  PRACTICAL  TREATISE  ON   THE  WASTIXQ   DISEASES  OF 

INFANCY    AND  CHILDHOOD.    Second  American,  from  the  second  revised  and  en- 
larged  English  edition.  In  one  handsome  octavo  volume,  cloth,  $2  60.  {Lately  Ittiud.) 

^WAYNE  (JOSEPH  GRIFFITHS),  M.D„ 

PhyfHeian- Accoucheur  to  the  British  GfinernI  ffoepital,  *c. 

OBSTETRIC  APHORISMS  FOR  THE  USE  OF  STUDENTS  COM- 
MENCING MIDWIFERY  PRACTICE     Second  American,  from  the  Fifth  and  Revised 
London  Edition,  with  Additions  by  E.  R.  HuTCHiifS,  M.D.  With  Illustrations.  In  one 
neat  12mo.  volume.     Cloth.  $1  25.     {Lately  Utued.) 
*«*  See  p.  4  of  this  Catalogue  for  the  terms  on  whieh  this  work  is  offered  a«  a  premium  to 
■iibsoribers  to  the  '*  Ambricaf  Journal  op  tub  Mbdical  Scibhces.*' 


OHITBCHILL  ON  TRE  PDBRPfiRAL  PEYBK  AND 
OTHER  DISBA8E8  PECnLIAKTO  WOMEN.  1  vol. 
^vo. .  pp.  4.^0,  cloth      %1  .50. 

DBWKBH'A  TREATISE  ON  THB  DI6BA8B8  OP  FB- 
If  ALBS.  With  lIlniiiratloBs.    Eleventh  Edition, 
with  the  Author's lantimprovemeotpand  corr^r- 
tioas.    Ib  nae  ortaro  volume  of  536  pages,  with 
plates,  cloth.    $3  00. 


MBIQS  ON  THE  NATDRE,8ION8.  AND  TRPAT- 
If  ENT  OF  CHILDBED  FEVER     1  vol.  8vu  ,  pp. 

36ft.  clofh      ♦*>  10. 

ASHWELL'H  PRACTICAL  TREATI8E0N  THB  DIF- 
BA8ES  PECITLIAR  TO  WOMEN.  Third  AmerlOKD, 
froro  th<*  Third  and  revliied  Londoa edition.  I  voi. 
8vo.,  pp.  528.  cloth.    $3  50. 


'nODQE  (HUGH  L.),  M.D,, 

Emeritus  Professor  of  Ohstetrifs,  Sc,  in  the  University  of  Pennsylvania. 

ON  DISEASES  PECULIAR  TO  WOMEN ;  including  PiBplncements 

of  the  Uterus.    With  original  illustrations.    Second  edition,  revised  and  enlarged.    In 
one  beantifnlly  printed  octavo  volume  of  531  pages,  cloth,  $4  50. 


Professor  Hodge's  work  i»  irnljr  »a  original  one 
from  begtaaiag  loend«  eonneqnentlj  so  oae  can  pe- 
raee  Its  pages  without  learniagsomethlagaew.  A»a 


coatributioDtothe  study  ofwomenVdUeases.ltlsrf 
great  value,  and  is  abandantlv  abl(>  to  stand  on  Its 
own  merits.— /r.  r.  Mtdieal  Record,  Sept.  15,  186f . 


flHURCHILL  (FLEETWOOD),  M.D,,  M.R.I.A.  ^ 

ON  THE  THEORY  AND  PRACTICE  OF  MIDWIFERY.    A  new 

American  from  the  fourth  revised  and  enlarged  London  edition.  With  notes  and  additior  s 
by  D.  Fbahcis  Covdib,  M.D.,  author  of  a  **  Practical  Treatise  on  the  Diseases  of  Chil- 
dren,** Ac.  With  one  hundred  and  ninety  four  illustrations.  In  one  very  handsome  octavo 
volume  of  nearly  700  large  pages.    Cloth,  $4  00  ;  leather,  $5  00. 


MORTOOIfBRT'S    BXPOSITIOIT  OF   THB   SIGNS 
AHD  8TMPT0MB  OP  PRBONANCT.     With  two 
•xqulsiteeoloredplatee.  and  anmeroawwoodeata. 
Im  1  roL  ircofustLTlf  900  pp.,  sloth,  M  75. 


RIOBT'B  SYSTEM  OF  MIDWIFERY.    With  notes 
and  Addltioaal  Illustratloas.    Secoad  Ameriiaa 

isao. 


Uenkt  C.  Lea's  Pvbi.icatioss— {Diseases  of  Women). 


q'HOMAS  {T.GAILLARD).MD.. 

*  Proffjiorn/ OMrlrtei.ie..  In tlu  Onlt^et n/  PKi/iirtaKmi't  Surgtont.  IT.  T..  ** 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  WOMEN-  Foonh 

Red  ind  tharougbl;  rsnBed.  Id  odb  Inrgc  and  hindiamf  oatara  tdIbbi  et 

-   -  Cloth.  $S  00;  leallier,$8  <I0.     {/ 

i(  opporlunitj«ffofd«ii  bj  thncall  foranolhtr  cdlttse  at 
narkable  riinrwitbwbiehll  buk>M 
tioui  rcTliioD.  ftudai 
id  QODditian  it  fti  Important  «Bb}>«i. 


diiinn,  eDlnrge 
00  pagai,  with 


rtin  fTBia  VRjIntr  tfaKt)  { Id^  ttaa  btjtb  rairitrd  la  whieb  lU  dlillafaitVvd  ■•' 
HI  lo  nmi  In  IhtKBg- ;  Ihnr  i<  bi\A  hjrilia  pri>r*M1ciB, — Am.  tuppUmmu, 

Kw  of  doubt  rul  dluwHli  "llh  tbf  oerlalBlior  galB-]«","*'^"°  "'""•' 
Tin;  Huhl  ni..!  ii>.ir.i.-linn.  Dr,  Tboin«.  li  ■  Dun  witli  ■  I  •'llll°a  wa.  rap  Ml, 


^ 


JiARNES  (ROBERT),  M.D.,  F.R.C.P.. 

*^  OMitTic  Phytitiin  (o  S(.  ni'imiw'j  UatpUnl,  He. 

A  CLINICAL  EXPOSITION  OP  THE  MEDICAL  AND  StTRGI. 

CAL  DI8BAF>&S  OP  WOMEN.   Sicnnd  AmsrinaD,  Trndi  the  SeFond  Bnlnrgod  aod  RrTi..4 

EngiiiUEililioo.     Inoni.  haodiom.  onrairo  voluaie,  uf  781  pages,  wLlh  181  JlliulrktlOBt. 

Clotb,  14  &0;  Iratbfr,  $i  SO.     iJtiU  Ready.) 

Ths  sal!  for  n  new  edition  of  Dr.  Barnes"!  work  on  the  Di»uef  of  Femnlei  baa  *D»un«ed 

tb*  fculhT  lo  maki  it  even  more  worlUy  of  tbr  faior  of  the  profMtion  than  bofnf  a       Bj  a  t«(- 

rannenieDt  and  oarernl  proning  ipace  bu  he#n  foDBd  for  d  new  chapter  on  tbe  Qj^teefllaciul 

Kalalions  of  (be  Bladder  nnl  Bowel  Diiorderi,  witbout  inorowing  Ibe  liie  of  the  f      '     " 

n»D}  n**  illiutratlflni  baie  been  intrDduaed  wbers  stprrlcnce  bas  ihown  Ihem  lo  ba 

!■  thararnreboped  that  the  rolamawill  be  tuui    ~ 

oopilition  of  gjnnaDlogioal  toianoo. 

I  eUBdi  11  Ihg  bead  of  hit  ptoftutoli 
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IPMM ET  (THOMAS  ADDIS),  M  D. 

-^-'  anrg^itn  to  tht  W'fVian'a  ll'utpttal,  N*w  York.  H*". 

THE  PRINCIPLES  AND  PRACTICE  OF  GYNECOLOGY,  for  the 

a«e  of  Stadents  and  PraoiUionerg  of  Medicioe.     In  one  Inrge  and  very  handsome  octaro 
volume  of  856  pagoa,  with  13U  illustrations.     CI  th,  $5;  leather,  $6.     {Just  Ready) 

Dr  Emmet  is  so  widely  known  as  among  the  moH  eminent  of  those  who  have  made  gynss- 
oology  a  peeuliafly  American  science  that  the  profesnion  cannot  fail  to  welcome  n  work  in  which 
he  has  condensed  the  renults  of  his  long  and  extensive  experience.  He  has  songht  to  consider 
(he  whole  subject  of  the  diseases  peculiar  to  females  in  a  manner  which  will  adapt  the  volume, 
not  only  to  the  wants  of  the  student  as  a  text-book,  but  to  those  of  the  prnctitioner  as  an  aid  in 
the  emergencies  of  daily  practice.  A  special  feature  of  the  work  will  be  found  in  the  numerous 
condensed  tables,  which  convey  at  a  glance,  and  within  the  narrowest  compass,  the  conclusions 
to  be  drawn  from  the  many  thousand  eases  which  have  pasi^ed  under  the  care  of  the  author. 
With  trifling  exceptions,  the  illustrations  are  all  original,  and  the  volume  will  be  found  in  every 
point  of  typographical  execution  worthy  of  the  distinguished  position  which  is  confidently  anti- 
oipated  for  it. 


(JHADWICK  (JAMES  i?.),  A.M,,  M.D, 

A  MANUAL  OF  THE   DLSEAvSES  PECULIAR  TO  WOMEN.    In  one 

neat  volume,  royal  12mo  ,  with  illustrations.     {Preparing.) 

America  has  contributed  so  largely  to  the  advances  which  have  made  the  treatment  of  Dis* 
oases  of  Women  a  distinctive  department  of  medical  science,  that  the  student  will  naturally 
turn  to  American  Books  for  the  latest  and  most  trustworthy  instruction  on  the  subject  in  its 
most  modem  aspeot.  Yet  there  has  thus  far  been  no  attempt  in  this  country  to  produce  a  handy 
maoual,  presenting  in  a  condensed  and  convenient  form  the  information  requisite  for  the  learner 
or  for  the  general  practitioner.  This  want  it  has  been  the  effort  of  Dr.  Chadwick  to  supply,  and 
the  special  attention  which  he  has  devoted  to  the  subject  is  a  guarantee  of  the  value  of  his  labors. 
A  distinguishing  feature  of  the  work  will  be  a  number  uf  diagrammalio  illustrations,  facilitating 
(roatly  the  oomprehension  of  (he  (ex(. 


l/[riSCKEL  (F.). 

'  '  Pro/tator  and  IHreetor  o/tha  Oynaeologieal  Olinie  in  tht  UnittraUy  of  Rottoek. 

A  COMPLETE  TREATISE  ON  THE  PATHOLOGY  AND  TREAT- 

MENT  OF  CHILDBED,  for  Students  and  Practitioners.     Translated,  with  the  consent 

of  the  author,  from  the  Second  Oerman  Edition,  by  Jamis  Rkad  Chadwick,  M.D.    in 

one  octavo  volume.     Cloth,  $4  00.     {Lately  Isiued.) 

This  Work  wa^  wrillen,  m  the  author  ttills  um  In  hi*  i  readj  in  the  firld,  and  the  present  standpoint  of  sci- 
prefiice,  to  aupp'y  a  want  ar{«if|}(  from  the  very  briefl«Do«.    Thf  work   haa  reached  a  second  tHlition,  and 


ouosideratiou  Kiven  to  puttrp«ral  dbsanea  by  writers 
oo  Obstatries,  in  which  rvspec'  .lueeina  the  profeMiuu 
in  bl^ruuntry  in  nut  dlffarvui  Trom  uuro,  and  to  fill  h 
blank  left  between  the  treatises  upon  tbe  subject  al 


bearit  evidenet  throuirhout  of  oaretul  study  and  prsc- 
tical  experience.  As  its  title  implieH.it  iM  a  manual 
rather  than  a  treatisr^— American  Journal  ojMtd.  Hci' 
enres,  April,  IbTl. 


JfHE  OBSTETRICAL  JO  (IKNAL,     (Free  of  postage/or  1879.) 

THE  OBSTETRICAL  JOURNAL  of  Great  Britain  and  Ireland; 

Including  Midwipirt,  and  the  DisiASisor  Womk  avd  IvrAvrs.  With  an  American 
Supplement,  edited  by  J.  V.  Inoham,  M.D.  A  monthly 'of  about  9tf  octavo  pages, 
very  handsomely  printed.  Subscription,  Five  Dollars  per  annum.  Single  Numbers,  50 
een(s  each. 

Commencing  wi(h  April,  1878,  (he  Obste(rioalJournal  con8is(s  of  Original  Papersby  Brit- 
lab  and  Foreign  Contributors ;  Transactions  of  the  Obs(e(rical  Societies  in  England  and 
Abroad.  Ke  porta  of  tiospKal  Practice;  Reviews  and  Bibliographical  Notices;  Articles  and 
Notos,  Editorial,  Historical,  Forensic,  and  Miscellaneous;  Seleo(ions  from  Journals;  Cor- 
roapondenoe,  Ac  Collecting  together  (he  vast  amount  of  material  daily  accumulnting  in  this 
important  and  rapidly  improving  department  of  medical  science,  the  value  of  the  infor- 
mation which  it  prejents  to  the  subscriber  may  be  estimated  from  the  character  of  (he  gen- 
ileman  who  have  alread}  promised  their  support,  including  surh  names  as  those  of  Drs.  At- 
TBiLL,  Ayilixo,  Robibt  Barubs.  J.  HiiiRT  Bbkhbt,  Natuaii  Boicma.n,  Thomas  Chambbrh, 
Flbbtwood  Cbdrcbill.  Cbablbs  Clay,  Joa.s  Glat,  Matthkws  Duhcan,  Arthur  Farrb, 
RoBBRT  ORBBiiaALOB,  Orailt  Hbwitt,  Braxtor  Hickb,  Alprrd  Mradowb.  W.  Lribb- 
MAR,  Albx.  SiMPBOR,  HfTwooD  Smith,  Ttlrr  Smith,  Edwarp  J.  TiLT,  Lawror  Tait, 
Spbrcbr  Wbll8,Ac.  Ao.  ;  in  short,  (he  representative  men  of  Bri(ish  Obstetrics  and  Qyrsi- 
oology. 

In  order  (o  render  (he  Obstbtbical  Jourral  fully  adequate  (o  (he  wan(s  of  the  Ameri- 
OBB  profession,  each  number  contains  a  Supplement  devoted  to  (he  advances  made  in  Obstet- 
ries  and  Qynsseology  on  (his  side  of  the  Atlantic.  This  portion  of  (he  Journal  Is  under 
(ha  edKorial  charge  of  Dr  J.  V.  Troram,  (o  whom  editorial  communications,  exchanges, 
booki  for  review,  ke.,  may  be  addressed,  (o  the  care  of  (he  publisher. 

•^a  CompUtB MBtM  from  the  beginninir  dan  no  Iobk^t  \>%  tuTi\\%\ka^^\k^Xi  %^\^i\\N\«^%  ^v'^. 
^omnenee  with  /aooarj,  IS79,  or  Vol.  VII..  No   1.  AprU,  \W%. 


IlEKEr  C.  Lea's  Pubiioationb— ( Jf»(/iet/ery)., 


:>LAryAin{W.ii),M.D..F.R.c.p.. 

ATRKATISEONTRRSCIByCE  ,\ND  FRACTICE  OF  MIDWIFBRT. 
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■  DOflffB  {HOQH  £..).  Jtf-D., 

■^^^  KmirUin  Praf<MM-iT  t,f  MKtiBlfrrn,  t'.,1iHlu  Oniwrrtttj/ 1>/  PinnrglTMiia.  »e. 

THE  PRlSCirLES  AND  PRACTICE  OP  OBSTETKICS.     lUoi- 

trnlad  with  Urgo  lilhographld  platai  Dontalning  one  hundred  knd  ftTlj-iiui*  Ogantlnm 

original  pbaMgrtphi.  Kiid  irilh  nnmsroaB  wood-cnU.    In  ana  Urge  and  braatlfaltjr  prlBlal 
qnatlo  Tolume  of  HO  daDbla-ODlumned  pageg,  itronKl;  bannd  <D  clolh,  >I4. 
Tha  wutk  at  Di.  Bodfa  u  tomrlblag  niiita  thin   Bntajvci  tl  It  dagldad]^  Iba  baat.— Sdf Hb  Jt<4  Jamt., 

■  .IiaVia  ptaHiltliaii  gl  hla  partlcnlm  Tloi  Id  >be    D«.  1BS(. 

da^arloiaal  of  Obalatrlat ;   II  !•  unniBllilag  more;     ^a   ba*i  ra»d    Dr.   Hadga'i   b<»k  wMh  ttaM 

.  ks  aUborua  Itxi  it  cosblaad  with  ■«-  j,,,,^  ooiiaii.  n*  ■ 
isilpla  la  Ian  Bailalid  or  DaanpUiaad. '  iik<B''^uli*«ltb  Iba'i 
■L  r'~w.  Sapl.  1,  ISftI  I  .rriiad,  p'ist,  va  Ih' 
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qtASSER  {THOMAS  H.].  M.D. 
I        ON"  THE  SIONS  AND  DISEASES  OP  PRKONASCT.   First  Am«i«» 

froni  tha  8»aon4  and  Enlarged  Bnglitb  Bdition.     With  fear  oolorad  plktM  bb^  illaMn- 

tionion  wood.     laonr  hsudgDmeocUTOToluiDaofaboDtiaOpagaa,  alotb.  %*  U. 


pAMSBOTHAX  (FRANCIS  B).  M.D. 

THE  PRINCIPLES  AND  PRACTICE   OF  OBSTETRIC   MEI>I- 

CINB  AND  SUROBBt,  in  reforenoa  lo  tha  Prooen  of  P»rtnrition.  A  new  a*d  uUrnd 
horoBghlj  raiiaad  by  lh«  author.  With  addiiioni  by  W.  V.  Ksaitia,  M- S.. 
of  Ohitetric*.  Ae..  in  Ihe  JelBrtDn  Hadieal  College,  niiladalphia.  |b  mo  Imv 
■oraa  imperial  oataia  rnlnmr  of  im  pagva,  (ti«Dgl j  boaod  in  t«Ub*r.  oitk  raliwl 

bnndt ,  "ith  ii»ty  torn  VaiVilul  ?\a.l«»,  mi  tameroo*  wood-COU  io  tha  Utt,  aaauiakBg  i> 
naftrl;  100  Urg»  and  beantWo^  tgotas.    W  *»*- 
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TEISHMAN  ( WILLIAM),  M.D,, 

^^  Regius  Pro/ettor  of  Midiel/^ry  in  the  UniverHty  of  Glcmgo^^  Ae. 

A  SYSTEM  OF  MIDWIFERY,  INCLUDING  THE  DISEASES  OF 

PREGNANCY  AND  THE  PUERPERAL  STATE.  Second  American,  from  the  Second 
and  Rerieed  English  Edition,  with  additions  by  John  S.  Pabry,  M.D.,  Obstetrician  to  the 
Philadelphia  Hospital,  Ao.  In  one  large  and  rery  handsome  octavo  rolnme  of  over  700 
pages,  with  about  two  hundred  illustrations:  cloth,  $6;  leather,  $6.     {Jvst  Issued.) 


That  thU  book  U  reeom mended  at  a  ttzt-book  by 
many  of  the  U adlng  teboUra  of  medicine  in  thl« 
eoantry,  l»8niBGlent  eridtnee  of  the  furor  in  which 
it  is  held.  In  a  word,  we  know  of  no  better  book  In 
oor  langnage,  both  for  the  student  and  praetltioner. 
The  Talae  uf  the  book  Is  enhanced  by  this  necond 
edition,  which  containa  many  notes  by  our  late  Dr. 
ytLTTj. "Chicago  Med.  Journ.and  Examiner,  March, 
1877. 

Bat  the  motit  Taluable  additions  to  the  Tolome  arc 
Uio«e  madff  by  the  American  editor.  One  of  the  bent  teiitf> 
of  a  man's  ability  in  for  bim  tu  take  a  utandard  work  lu 
oar  profeMlon.  like  this  of  Dr.  Leishman,  and  material  ly 
Improre  it.  Many  a  one,  with  more  ambitinu  than  wis- 
dom, has  attempted  It  with  other  books  and  failed.  But 
Dr.  Parry  has  succeeded  most  admirably.  We  know  no 
obstetrical  work  that  ban  anything  better  on  the  ase  of 
the  forceps  than  that  which  Dr.  Parry  ha»  frlreo  In  thif , 
and  no  work  that  has  the  rational  and  inteliifcent  tIhwk 
upon  lactation  with  which  he  basenriched  this.  Having 
oned  **L«^hibman"  for  two  years  as  a  text-book  for  stu- 
d«Dts,we«an  onrdiallyeommend  lUand  arequite  satisfied 
to  continue  nuch  use  now.— Jm.  Practtitefisr.  Mar.  1876. 

This  new  edition  decidedly  oonflrros  the  opinion  which 
we  expressed  of  thefirst  edition  of  the  work. In  the  Msy, 
1^74,  number  of  this  Journal,  that  this  Is  ^*  the  best 
modem  work  on  the  subject  in  the  Knglinh  language." 
The  excellent  practical  notes  contributed  hy  Dr.  Psrry 
refir  principally  totheuHeof  the  forceps,  lactation,  and 
the  puerpeoral  diseases,  and  sre  intended  to  incresse  the 
usefulness  of  the  work  in  this  country.  An  entirely  new 
•hapter  on  diphtheria  of  puerperal  wounds  has  been 


added  (Dr.  P.  has  had  unaoual  experience  In  this  fbrm 
of  puerperal  fever),  and  also  a  number  of  11  lustrations 
of  the  principal  ohsttftrical  Instruments  in  use  in  Ame- 
rica. We  have  no  hesitation  In  saying  that  the  work.  In 
Its  present  shape,  is  a  great  improvement  on  Its  prede- 
cessor, and  In  recommending  it  as  the  one  obstetrical 
text-book  which  we  should  advise  every -English  speak- 
ing practitioner  and  student  to  buy. — Amencan  Jour* 
nal  of  Ohtietncs,  Feb.  1876. 

Perhaps  the  most  useful  one  the  student  can  procure. 
SomeimportantndditionMhavebeen  made  by  the  editor, 
in  order  to  adapt  the  work  to  the  profps^ion  In  this  coun- 
try, and  some  new  illustrations  have  been  introduced, 
to  represent  the  obstetrical  instruments  generally  em- 
ployed In  American  practice.  In  Its  present  form,  it  ia 
an  exceedingly  valuable  book  for  both  the  student  and 
practitioner. — A>to  York  Mrd.  Journal,  Jan.  1876. 

Since  the  pobllcation  of  Tyler  Smith's  lectures  on 
midwifery,  no  text  book  which  was  in  reality  the 
exponent  of  British  practice  has  appeared  In  the 
English  langnsge  nntil  Dr.  Leiiihman  supplied  the 
want  by  his  nystem  of  midwifery,  which  was  pab- 
lished  abont  three  years  ago.  The  chief  feature  ia 
this  work  is  the  exactness  in  description  of  the  me- 
chanism of  labor  ;  it  exblbitH  most  accurste  obser- 
vation, and  Is  a  perfisct  analysis  of  the  snbject.  It  Is 
clear,  precise  and  masterly.  The  work  Is  in  every 
way  8  valuable  addition  to  the  works  already  be- 
fore the  profenMion  on  the  wience  and  practice  of 
obwtetrlcs,  and  will,  we  doubt  not,  be  the  favorite 
text-book  nHcd  in  our  schools. — Canada  Med. and 
Surg.  Journal,  Nov.  1876. 


P 


ARRV  (JOHN  S.),  M.D., 

Obstetrician  to  the  Philadelphia  Hospital,  Vice-Prest.  of  the  Ohstet.  Sycifty  of  Philadelphia. 

EXTRA-UTERINE    PREGNANCY:    ITS  CLINICAL  HISTORY, 

DIAGNOSIS.   PROGNOSIS,  AND  TREATMENT.    In  one  handsome  ooUto  volume. 
Cloth,  $2  60.    {I^te/y  Issued.) 

This  work,  being  as  near  as  possible  a  collection  of  the 
experiences  of  many  persons,  will  afford  a  most  useful 
guide,  both  In  diagnoffU  and  treatment,  for  this  most 
int«>resting  and  fstal  malaily .  We  think  It  Mhould  be  In 
the  hands  of  all  physicians  practising  midwifery. — C^- 
ninnati  Clinic,  Feb.  6, 1876. 


In  this  work  Dr.  Parry  ha*  added  a  most  valuable 
eontrlbutlon  to  obstetric  literature,  and  one  which 
meets  a  want  long  fi'lt  by  those  of  the  profe«slon  who 
have  ever  Ix'en  called  upon  to  deal  with  this  cla«s  of 
-Botum  Med.  and  Surg.  Joum.,  March  0, 1876. 


(^TJMSON  {LEWIS  A.),  A.M.,  M.D., 

A3  Surgeon  to  the  Prfsbyttrian  Hospital. 

A  MANUAL  OF  OPERATIVE  SURGERY.     In  one  very  linndsome 

-^  royal  ISmo.  volume  of  about  500  pages,  with  382  illustrations ;  oloth,  $2  60.  {Now  Ready,) 


The  work  before  us  Is  a  well  printed,  profusely 
Illustrated  manual  of  over  four  hundred  and  seventy 
pages.  The  novice,  by  a  peraial  of  the  work,  will 
gmia  agu4>d  idea  of  the  gen<tral  domain  of  operative 
aurgery,  while  the  practical  surgeon  has  presented 


performing  them.  The  work  Is  handsomely  Illus- 
trated, and  the  de»  crlptlons  are  clear  and  well  drawn. 
It  is  a  clever  and  useful  volume ;  every  student 
should  posNcos  one  The  preparation  of  this  work 
doe«  away  with  the  necenslty  of  pondering  over 


to  him  within  a  very  cooelse  and  latelllgible  form  larger  works  on  surgery  for  de«crtpiions  of  opera- 
thelaieet  and  most  approved  selection*  of  operative  tionn,  a*  it  presents  In  a  ant-shell  Just  what  In  wanted 
proeednre.  Theprec^eion  and  conciseness  with  which  ;  by  the  surgeon  writhont  an  elaborate  search  to  find 


the  different  operations  are  described  enable  the 
author  to  compress  an  Immense  amount  of  practical 
loformatiou  in  a  very  small  compass. — If.  T.  Medical 
Reeord,  Aug.  S,  187S. 

This  volume  Is  devoted  entirely  to  operative  sur- 
gery, and  in  Intended  to  famlllariie  the  stadent  with 
the  details  of  operations  and  the  different  modes  of  | 

SKIT'S  OPIRATIYB  BUBOBRT.  Ia  1  taI.  Bvo. 
el.,  of650  pages ;  wlthabout  lOOwood-euts.  $3  26 

O0OPBR*8  LBGTURIS  ON  THBPRIlfCIPLBBAlfD 
Pbaoticb  op  SaaoiUT.  In  1  toI.  8 vo.  el'h ,  760  p.  $1. 

0IB8OH*8I58TITnTB8  AND  PRACTICB  OF  8UR- 
UBBT.  Eighth  edit'a.  Improved  and  altered.  With 
tblrty-four  plates.  Ia  two  handsome  oc*.aTo  vol- 
umea,  about  1000 pp.. leather,  raleed  bands.  %^  90. 

THBPBI5CIPLE8  AND  PRACTICE  OF  8DR0ERT. 
By  WiLLia»Piaaii,F.R  bE.,ProfeH'r  of  Surgery 
B  the  VnlrsrsVj  o/Absrdssu.    Edited  by  Jobb 


it.— Md.  Mud  Journal,  Aug.  1878. 

The  anthor's  conciseness  and  the  repleteness  of 
the  work  with  valuable  Illustrations  entitle  it  to  be 
classed  with  the  text-books  for  students  of  operative 
surgery,  and  a»  one  of  reference  to  the  prNCtltloner. 
—Cincinnati  Lancet  and  Clinic,  July  27, 1878. 


Xbii.l,  M.D.,  Professorof  Snrgery  In  thePenaa. 
Medical  College, Snrg'n  to  the  Pennsylvania  Hos- 
pital, Ac.  In  one  very  handsome  octavo  vol.  of 
780  pages,  with  316  Illustrations,  cloth,  $3  76. 

M!LLEK'8PRTNCIPLR80F  SURGERY.  Fourth  Ame- 
rlcan,  fhim  the  Third  Edinburgh  Edition.  In  one 
large  8vo.  vol.  of  700  pages,  with  340  illustrations, 
cloth,  #:)  76. 

MILLER'S  PRACTICE  OFSURGERT.  Fourth  Ame- 
rican, fW>m  the  last  Edinburgh  Edition   K«vU«<lV) 
the  .\meT\Qan  eAWot.  \TvoTi«\vLTv;'a'^^^.'^«»\.^^.'^«»*>l 
700  pages,  w\i\k M\Vk\ua%x«.\\ou%\  c\oW^>^\V« 


\ 


Henry  C.  Lsa's  Publications — [Surgifr;/  . 


^^m  /^'HOSS  {SAMUEL  D.).  M.D.. 

^^H        SYSTEM  OP   8URQKKY :   Pathological.  Diagnostic,  Tbernrx'ntir 

^^^H  ftDd  OpantiT*.    IlluatrMFd  b;  apwardi  nf  FourUan  Handrcd  EngraTtliKi.    flflb  (Allvi 

^^^H  aartfall;  rCTiiad.  ftod  improTad.  In  [kd  lsr|;e  ind  bMUlifnUj  printed  ImpalUJ  BCUt«  lo! 
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Ibis  t.  iar^g  pari  of  Ibe  work  faai  been  ravritltn,  ftnd  Iha  *bola  ta- 
lb,  DolnitbitnDding  whioti  Ibe  prire  hit  btan  kapt  kl  Ita  fotnai  *rn 
ueota  oloae,  thouHb  vbtj  Isgibls  Ijps.  an  nnuiDkll;  Urga  aattval  o' 
I  pagea,  tbc  Iod  Tulumei  aontainin);  ai  maoh  u  four  at  ■**  nrdtiarj 
with  Iba  nost  carafalmacbaDiF*!  aiaautinn,  and  ItaTarf  durabltbind 
ibeapagt  worki  uoasiibia  to  tba  praraoion.  Evar;  lubj**^  fp^'f 
of  surgar;  ii  traatad  in  data!),  ag  thai  tba  itadMit  who  p< 


I  flndthelDformatlm  li 
lOlrarj.  Ii  ttwniDpuUtai 
inill)>Mpiwn.ntBl1nl' 
t'MUj  uiipnCudlrcd.  ao 


tlval  ctalh-bouiul  imlMinUona.  vhlch  aia  gaBcrallJ 

FManfa.  1814. 

eraatadlowbat*.  baliav.btMhBlcallr  tariB.d  ■■•li. 

>nla.-£.a<'.  Ca««(.No..I6.1BlI. 

II  mmMaal.  aa  parffctl/ u  psiilbJa,  tbaqnalltW  at 


M>tt  nu.  Ktr.,  Jai 


'       i    PRACTICAL  TRRATISE   ON  TITR  OISEASES,  INMORIF^ 

and  Malfunoallooa  of  Iha  Urinary  B1»-lder,  Ibe  Prniilale  (llnnrl.  and  the  tTfalhrt  TMrd 
Edilian,  tborougbljr  Ra«iaed  and  Cnndennad,  b;  Bahoel  W.  Uruds,  M.D..  3tirCM>  10 
tba  Phlladelpbia  lUapital.  In  one  bandiuma  oolaYo  lolumaof  A7t  page*.  *Uh  tTDI 
(rationi:  aloth,  t*  SO.     (JtlU  liinid.) 


thutuUKllI}  (ban  tbtn 


it  phj.1o 


^ 


ili-aailiilaalDlhaimpBilanUltaraluri 
B  BAMS  AUTBOa. 


T}RVITT  {ROBERT).  M.K.C.K.  ifc. 

THE  PRINCIPLES  AXD  PRACTICE  OF  MODERN  SURGERT. 

A  now  and  roTiaad  AmerieaD,  ffou  tbs  eighth  enlarged  and  improTed  Loodiw  adllisn.  lUW. 
traUd  wilb  fonr  hundred  and  tbirt;-lwo  wood  eDgraiingi.  In  ona  var;  handaotiia  aetaio 
TOlama,  of  naarlj  TUO  large  and  oioialj  piint«d  pagei,  olotb,  %i  00  ^  leather,  $t  119. 


In  Mr.  Dralllab 


HiNBT  0.  Lba'8  Publioationb — (Surgery). 
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A  SHHURST^JOHiV,  Jr.),  M.D,, 

-^*-  /V«/.  of  Ctinical  Surgtr^,  Univ.  f\f  Pa  ,  Burgttm  to  th4  BpUtopal  Hotpital,  PhilatUlphia, 

THE   PRINCIPLES  AND  PRACTICE  OF  SURGERY.    Second 

•ditioB,  enlarged  And  revised.     In  one  very  large  and  handsome  ootaro  yolnme  of  over 
1000  pages,  with  642  illustrations.     Cloth,  $6;  leather,  $7.     {Ju9t  Readjf.) 

CoBMleotioDiineeii  and  ttaoroofhoesa  are  two  very  i  Ashhorit's  Surgery  it  too  well  known  in  this 
marked  traits  of  character  in  the  author  of  this  :  CAnntry  to  r«qnirr  special  commendatiuo  from  at. 
hook.  Oat  of  these  traits  largely  has  grown  the  This,  its  secuud  edition,  enlnrffeJ  and  thoroagLIy 
■weeesi  of  his  mental  fmlt  in  the  past,  and  the  pre-  revised,  brings  it  nearer  our  idea  of  a  model  text- 
eeat  offer  seems  in  bo  wise  an  exception  to  what  hat  bo'«k  than  anv  recently  published  treatise.  Though 
gone  before.  The  general  arrangement  of  the  vol-  numerous  additions  have  been  made,  the  size  of  the 
ame  is  the  same  as  in  the  first  edition,  but  every  part  work  is  not  materially  increased  The  main  trouble 
has  been  earefnily  revihed,  and  much  new  matter  ,  of  text  books  of  modern  tiroes  is  that  they  are  too 


added.~rA</a.  Jfetf.  Ttrnti,  Feb.  1, 1879. 

We  have  previously  spoken  of  Dr.  Ashhurst's 
work  in  terms  of  praise.  We  wish  to  reiterate  those 
terms  here,  and  to  add  that  no  more  satisfactory 
representation  of  modern  snrgery  has  yet  fallen 
from  the  press.  In  point  o(  Judicial  fairness,  of 
power  of  condensation,  of  accuracy  and  conciseness 
of  ezpres.-ioD  and  thoroughly  good  English,  Prof. 


cumbersome.  The  student  noeds  a  book  which  will 
furnish  him  the  most  ibformation  in  the  shortest 
time.  In  every  respect  thia  work  of  Ashhurst  is 
the  model  text-book- full^  comprehenxlTe  and  eoni' 
p^ct.—Naifhvill*  Jour  of  Jfed.  and  Surg.,  Jan.  '79. 

The  favorable  neeption  of  t^e  first  edition  is  a 

?:narantee  of  the  popularity  of  this  edition,  which  is 
resh  from  the  editor's  liands  with  many  enltrge- 


Aahhurst  hat  do  superior  among  the  snrdcal  writers    ""*•  and  improvements.    The  author  of  this  work 
tn  America.-ilm.  Practitioner,  Jan.  1S79.  l'.**"'*7?i^'»  popular  as  an  editor  and  writer,  and 

'  his  contributions  to  the  literature  of  surgery  have 

gained  for  him  wide  reputation.  The  volume  now 
offered  the  profetslon  will  add  new  laurels  to  those 
already  won  by  previous  contributions.  We  can 
only  add  that  the  work  is  well  arrang-  d.  filled  with 

{iractlcal  matter,  and  contains  in  brief  and  clear 
angua.:e  all  that  is  nec«>sflary  t^>  be  learned  by  the 
ktudent  of  surgery  whilst  in  attendance  upon  lec- 
tures, or  thr  general  practitioner  in  his  daily  routine 
practice.— Jfi/.  Med  Journal,  Jan.  1879. 

The  fact  that  this  work  has  reached  a  second  edi- 
tion so  very  soon  after  the  publication  of  the  first 
one,  speaks  more  highly  of  its  lueriirf  than  anything 
we  might  say  In  the  way  of  commendation.  It 
seems  to  have  immediately  gained  the  favor  of  stu- 
dents and  physicians.— (;<nct».  Med.  A'etr^,  Jan.  *79. 


The  attempt  to  embrace  in  a  vtilnme  of  1000  pagea 
the  whole  field  of  surgery,  general  and  special, 
would  be  a  hopeloM  ta^k  unless  through  the  most 
tireless  industry  in  eoilatlng  and  arranging,  and 
the  wisest  Judgment  in  eoudenstng  and  excluding. 
Tbeee  facilities  have  been  abundantly  employed  by 
the  author,  and  he  has  given  us  a  meet  excellent 
treatise,  brought  up  by  the  revision  for  the  second 
edlUoB  to  the  latent  dnte.  Of  course  this  botik  is  not 
deaigned  for  specialists,  but  as  a  course  of  general 
surgical  knowlvdge  and  fur  general  practitioners, 
and  as  a  text-book  for  students  it  is  not  surpassed 
by  aay  that  has  yet  appeared,  whether  of  home  or 
foreign  authorship.— i^.  Carolina  Med.  Juurtuil, 
Jaa.  1879. 


f>RYANT  (THOMAS),  F,R,C.S., 

^^  Surgeon  to  OMjf'e  Hospital. 

THE  PRACTICE  OF  SURGERY.    Secoud  American,  from  the  Sec- 

ond  and  Revived  English  Edition.  With  Six  Hundred  and  Seventy  two  Engravings  on 
Wood.  In  one  large  and  very  handsome  imperial  octavo  volume  of  over  lOUU  large  and 
olueely  printed  pages.     Cloth,  $6 ;  leather,  $7.     (Just  Really.) 

This  work  has  enjoyed  the  advantage  of  two  thorough  revisions  at  the  hand  of  the  author  since 
the  appearance  of  the  first  American  edition,  resulting  in  a  very  notable  enlargement  of  size  and 
improvement  of  matter.  In  England  tbiv  has  led  to  the  division  of  the  work  into  two  volomes, 
wbieh  are  here  comprised  in  one,  the  site  heing  increased  to  a  large  imperial  octnvo,  printed  on 
a  condensed  but  clear  type.  The  series  of  illustrations  has  undergone  a  like  revision,  and  will 
be  foand  correspondingly  improved. 

The  marked  success  of  the  work  on  both  sides  of  the  Atlantic  shows  that  the  author  has  suc- 
ceeded in  the  effort  to  give  to  student  and  practitioner  a  sound  and  trustworthy  guide  in  the 
practice  of  Surgery;  while  the  simultaneous  appearance  of  the  present  edition  in  England  and 
in  this  country  nffords  to  the  American  reader  the  benefit  of  the  most  recent  advances  made 
abroad  in  surgical  science. 

There  are  no  many  text-lHX»ks  of  surgery,  so  many  Another  edition  of  this  manual  having  been  called 
written  by  skilled  and  diftiuguisbed  handh,  that  to  ob  for,  the  author  has  availed  hlm^eI^of  the  opiK)rtonlty 
tain  the  honor  of  a  third  tnliiiou  in  KngUnd  U  no  li^ht  to  make  no  few  alterations  in  the  subntance  as  weil 
praise.  Mr.  Bryant  m*-riu  this,  by  clt-arneea  of  style,  *  ae  In  the  arrangement  of  the  work,  and,  with  a  view 
and  good  judgment  in  selecting  the  operations  be  re>  to  its  iuproveiueot,  has  recast  the  materials  and  re* 
euumeuds,  in  bis  new  ediuons  he  goes  carefully  over  ■  vised  the  whole.  We  ourselve*  are  of  the  opinion 
the  eld  grounds,  in  light  of  later  rfsearch.  (In  thefe  that  there  is  no  better  work  on  surgery  extant. — 
and  many  allied  points,  Mr.  Bryant  is  a  calm  and  un-  Ctfcinnati  Mfd.  yews,  March,  l^7l> 
partisan  observer,  and  bis  book  throughout  has  the  Bryant's  Surgery  has  been  favorably  received  from 
great  merit  of  maintaining  the  true  scientific,  judicial  xhe  flr-t,  and  evidently  grows  in  the  esteem  of  the 
tone  of  mind.-if«i.  ami  Surg.  Reporter,  March  22, 1  profession  with  each  succeeding  edition.    In  glanc- 

ing  over  the  volume  before  us  we  find  proof  in  almost 


1879. 


The  work  before  us  is  the  American  reprint  of  the 
last  London  edition,  and  has  the  advantaige  over  the 
latter  in  being  of  more  convenient  slie.  and  in  twing 
eompnsscd  into  one  volume.  The  author  bas  rewrit- 
ten the  greater  part  of  the  work,  and  has  succeed td, 
in  the  amountof  new  matter  added,  In  making  It  mark- 
edly di'tinciive  frem  prerious  editiona  A  ten  extra 
pages  have  been  added,  and  %\m  a  few  new  Illustrations 
Introduced.  The  publishers  have  pre<«nted  the  work 
In  a  creditable  style.  As  a  concise  and  practical  manual 
of  Britlab  surgery  it  is  perliape  without  an  equal,  and 
will  doubtless  always  be  a  favorite  text-Uiok  with  the 
Ptudeot  and  practitioner.— JNT.  1\  Mtd.  Ntconlf  March 
22,  lS7i>. 


every  chapter  of  the  thorough  revision  which  the 
work  has  undergone,  many  parts  having  been  cut 
out  and  replaced  by  matter  entirely  fresh.— JV^.  Y. 
Med.  Jonrn.,  April,  187S). 

Welcome  as  the  new  edition  is,  and  as  much  as  it 
is  entitled  to  commendation,  yet  Its  appearance  at 
this  lime  is,  in  a  eeriain  senie,  a  matter  of  regret,  as 
it  will  be  lu  competition  with  another  work,  lately 
Issued  from  the  sAme  press.  Hut,  the  difllcolt  ta>-k 
of  forming  a  Judgment  as  to  the  relative  merits  of 
Bryant  and  AshnurAt  we  will  not  attempt,  but  pre- 
dict that,  considering  the  high  excellence  of  both, 
many  others  will  likewise  beiorced  to  hesitate  long 
In  making  choice  between  ihein  •^CinoiiiHoli  Lan- 
est  and  CliuUt,  M^vcU  'li^  Wi'^. 


Henrt  C.  Ljca's  Publications — (Surgery). 
^RICBSES  (JOHN  B.].  • 

PrB/uiir  D/  Svrgtrv  In  BiHfrHly  OotUft.  £eailoii,  -It. 

THE  SCIENCE  AND  ART  OP  SORCJERY ;  beinR  a  TrMrtieeonSur- 

_.__,  '-'-^   ,^  DitsBBM,  and  OpeiutluUB.       C>r»f«ll)'  nttiitd   by  tbt  iiulbar  hom  lb* 

Edillan      "■  


grtTlDgl  OD  WDOa,       ID    t»l 

olotb,  SS^Oi  left[ber,$IO 


•r  11  wnrihy  ntt  rgattas- 
iglDftU  tbarougblj  <n  a 

—   .  .f  lb* 

iiireJ  ysguurbit. 
■nd  nny  Hddlilotial 
btlilulid  fur  tgtnt 
It  li  Ihanfei*  u. 
B  Iht  front  raaktr 
itloncr,  wbilt  lU  *xcHdi>Bl; 
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fJAMILTON  (FRANK  H.),  M,D,, 

^^  pTof€»9or  of  Fractur€9  and  DUtloeoHongt  Ac,  in  BMenu*  Hasp.  Mtd.  OMtgt^  JVeM  York. 

A  PRACTICAL  TREATISE  ON   FRACTURES  AND  DISLOCi- 

TIONS.  Fifth  edition,  revised  and  improred.  In  onelargeand  handsome  ootavoToluice 
of  nearly  800  pagei.  with  844  illnstrations.  Cloth,  $6  76 :  leather.  $6  76.  (lately  Usued.) 

This  work  \9  well  known,  abroad  as  well  an  at  home,  as  the  highest  authority  on  its  important 
anbject — an  authority  recognised  in  the  courts  as  well  as  in  the  schools  and  in  practice — and 
again  manifested,  not  only  by  the  demand  for  a  fifth  edition,  but  by  arrangements  now  in  pro- 
g^ess  for  the  speedy  appearance  of  a  translation  in  Germany.  The  repeated  revifions  which  the 
aothor  has  thus  had  theopportunity  of  making  have  enabled  him  to  give  the  most  careful  consid- 
eration  to  every  portion  of  the  volume,  and  he  has  sedulously  endeavored  in  the  present  issue, 
to  perfect  the  work  by  the  aid  of  bin  own  enlarged  experience,  and  to  incorporate  in  it  whateTer 
of  value  has  been  added  in  this  department  since  the  issue  of  the  fourth  edition.  It  will  there- 
fore be  found  considerably  improved  in  matter,  while  the  most  careful  attention  has  been  pnid 
to  the  typographioal  execution,  and  the  volume  is  presented  to  the  profession  in  the  confidant 
hope  that  it  will  more  than  maintain  its  very  distinguished  reputation. 


Tbtrels  no  better  work  on  the  subject  In  existf^nee 
than  that  of  Dr.  Hamilton.  It  iihoald  be  in  the  posses- 
sion of  every  freneral  prartitinner  and  surgeon.— TAe 
Am.  Jawm.  of  OffiUtriet,  Feb.  1876. 

The  value  of  a  work  like  this  to  the  practical  physi- 
elan  and  suri^eon  can  hardly  b4*0Ter-eiitimat«d.  and  the 
necessity  of  baviDX  such  a  book  reTlM^d  to  the  lateMt 
dates,  not  merely  on  accoun  t  of  the  pracUcallmportance 


of  its  teachings,  but  also  by  reason  of  the  medieo-legal 
bearings  of  the  cases  of  which  it  treats,  and  which  have 
recently  be«n  the  nubject  of  useful  p^ers  by  Dr  llamiU 
ton  and  others,  is  nuRlciently  obvious  to  erery  one.  The 
present  volume  xeems  to  amply  111)  all  the  riniufslfes. 
Wi*  can  safely  recommend  it  a«  the  best  of  Its  kind  In 
the  Kngllrb  language,  and  not  excelled  In  any  other  — 
Joum. o/yervoug  and  Mtntal  Disease,  Jan .  1870. 


B 


ROWNE  (EDGAR  A.), 

Surgeon  to  thf  ttivtrpoot  Eye  and  EarlnJIrmary,  and  to  the  Ditpen$ary  for  Skin  lHs*a$4S. 

HOW  TO  USE  THE  OPHTHALMOSCOPE.     Being  Elementary  In- 

•trnotionsin  Ophthalmoscopy,  arrongedforthe  Use  of  Students.   With  thirty-five  illustra- 
tions.   In  one  small  volnme  royal  l2mo.  of  120  pages  :  cloth,  $1.     {Now  Beady.) 

This  capital  little  work  nhonld  be  in  the  haodaof  i  eoald  scarcely  fall  of  underatandlng  then.    Equally 
•T-ry  medical  itadent,  and  we  had  alrooMtiald  every  I  «atliifactory  are  the  directions  fur  the  nt«e  of  tLeia* 
general  praelitiooer.     Iti  expUoatlon  of  the  opttc.il  '  utrnment  and  the  Haggeiitions  to  aid  in  interpreting 
prlnclplt?8  ou  wblrb  the  ophlbMlrooHcope  in  fonoded,    what  Is  seen. — Dttruit  Med.  Joum.,  >uv.  1877. 
la  so  clear  and  simple  that  the  mont  stapld  reader  ; 


/JARTER  (R,  BRUDENELL),  F.R.C.S., 

^^  Ophthalmic  Surgeon  to  St.  George' m  IIo*pital,  etc. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  EYE.    Edit- 

•d,  with  test-types  and  Additions,  by  JoHii  Grbbii.  M.D.  (of  8t.  Louis,  Mo.).  In  one 
handsome  octavo  volume  of  aboot  600  pages,  and  124  illnstrations.  Cloth,  $3  76.  {Juit 
Issued.) 

It  would  be  difficult  for  Mr.  Caner  to  write  an  unin-  ,  manner,  easy  of  comprehension,  and  hence  the  more 
atmcUve  btiok,  and  Impossible  for  him  to  write  an  nn-  j  valuable.  We  would  especially  commend,  however,  as 


interesting  one.  Kv«n  on  sul)ject«  with  which  be  Is  not 
bound  to  be  familiar,  heean  dlnconrve  with  a  rare  degree 
of  clearness  and  effect.  Our  reader*  will  therefore  not 
be  surprised  tcleam  that  a  work  by  him  on  the  Dlnea'es 
of  the  Kyr  makes  a  very  valuable  addition  to  ophthal- 
■sie  literature.  .  .  .  The  book  will  remain  one  useful 
alike  to  the  general  and  the  special  practitioner.— I«n 
don  Lancety  Oct.  30,1876. 

It  Is  with  great  pleasure  that  we  can  endorse  the  work 
as  a  mo«>t  valuable  contribntion  to  practical  ophth«l- 
mology.  Mr. Carter  nevpr deviates  from  the  end  he  has 
In  vleWy  and  presenUthesul)|ectin  a  clear  andconciMr 


worthy  of  high  praise,  the  manner  lu  which  the  there- 
peutlcii  of  dlnease  of  the  eye  Is  elaboralwi,  for  here  the 
author  in  particularly  clear  and  practical,  where  other 
writers  are  unfortunately  too  often  deficient.  The  final 
chapter  is  devoted  to  a  diwus^ion  of  th«*  UKefand  selec- 
tion of  spectacles,  and  is  admirably  compact,  plain,  abd 
useful,  especially  the  paragraphs  on  the  treatment  of 
presbyopia  and  myopia.  In  coucluxion,  our  thanks  are 
due  the  author  for  many  useful  hints  In  the  great  sub- 
ject of  ophthalmic  surgery  and  therapeutics,  a  field 
where  of  late  years  we  glean  but  a  few  grainti  of  sound 
wheat  from  a  massof  chaff. — A'ew  Vork  Jlrdical  Mecttrd, 
Oct.  23, 1875. 


w 


ELLS  ( /.  SOELBERO), 

professor  of  Ophthalmology  in  Zing*t  OolUge  HospUal,  Sc. 


A  TREATISE  ON    DISEASES  OF  THE  EYE.    Third  American, 

from  the  Fourth  and  Revised  London  Edition,  with  additions  ;  illustrated  with  numerous 
•ngravings  on  wood,  and  six  colored  plates.  Together  with  selections  from  the  Test-types 
of  Jaeger  and  Snellen.  In  one  large  and  very  handsome  octavo  volnme.   {Preparing.) 

r  A  URENCE  (JOHN  Z.),  F.R.C.8,, 

^^  Editor  of  the  Ophthalmic  Review,  Se. 

A  HANDY-BOOK  OF  OPHTHALMIC  SURGERY,  for  the  nee  of 

Practitioners.  Second  Edition,  revised  and  enlarged.  With  nnmerons  illastrationa.  In 
one  very  handsome  octavo  volnme.  cloth,  $2  75. 

LA  WSON  (GEORGE),  F.R.CS.  Engl., 
AsiriHant  Surgeon  to  the  Royal  London  Ophthalmic  Hospital,  KoorJUldt,  4te. 

INJURIES  OF  THE  EYE,  ORBIT,  AND  EYELIDS :  their  Immc- 

diate  and  Remote  Bffeetf.     With  about  on«  \iniidT«d  \\\uaV.T»X\^Tia.    Vti  ^ix^^^vt^  VmA.. 
some  octmro  ro/ame,  eJoth,  $S  60. 


Henbt  C.  Lea's  Publications — (Medical  Juruprudene«).i 


^^^jyORNETT  [CHARLES  H.).  MA  .M 

^^^VXf  AuralBuTB  lolAt  Prtib.  eoip..  Siirfmi.n-ln.iliarpi  ■'flh'lnjir  //.I  DU  n/lliMnr, 

^^H     THK   BAR,  ITS   ANATOMY,   PIIYSIOLOt) V,   ANU    DISEASES. 

^^^K  A  Praetiest  Tr»tiH  for  Iha  Uib  of  Medical  gtadaoti  lod  PnctitloD*ii       Id  oar  t 

^^^^V  lumcoolBTa  Toliim*  of  Cli  pigii,  with  cJGbljisiin  illu»Uatiani  t  ololb,  H  10^  !■■ 

K 

^"         thai 


jyl  THE  SAME  JP: 

MEDICAL  JURISPRUDENCE.   Seventh  Amerioan  Edition. 
bj  Jobs  J.  &■■>■.  M.D.,  Prcf.  of  M«d.  Juriip.  in  tb*  Uiti*.  ol  Pena.     la  < 


W'Of  Syt>'>i'"B"'p'^V'  L"*' 


r  ras  £jv£  autuob.  

THE  PttlNClPLES  AND  PRACTICE  OF  MEDICAL  JURIS] 

UENCE.     Eceond  Ediiioo.  Betlicd,  oith  DumatDui  Illualraliuai.    In  liro  larn. 

tolumfi,  tJolh,  flD  00  ;  Isntbcr.  SlI  00 

jreiit  work  i>  now  rMOgnited  in  England  m  tba  fuUaat  sod  moal  »nthori(«li»i 
j»«r;  depMtincnt  of  1»  Iropurtttoi  labjtcl.  Id  lajlng  it.  in  iu  improseil  form,  b«ror«lk|il 
^ao  profenion,  the  puhlUbtt  liuiMl'tifcV  VvniU  uaamalht  luua  (oiltion  in  t*"'" 


tly  BOO  pigai.     CI 

Ih,  l»  00;  i»lbar,>S  00.     {LaUJ,  Uimtd.) 

>iad<ic«.   Wa  mlgtal 
IhamrliofCljlltj-t 
w#.  Oci,  i«.  u;s. 

Tnjtai  ID  b*  iba  ■■rant  niMlleo-laiiiilaatbudlr  UM- 
UugiUlia.— ^a.  nllk.  Rcctjrd.  NaT.  U7>. 

Fdl»l  Jarl.pTDdaPM 

TblilaaiaillilsnuriliaUaiiuUapiabaHTikabaN 
iath.l.ia>i.t..»qribaaaThai«>MprMMt.i»: 

rn>loi>aerLBrll>lii( 

viirkiiieairlabli  ishUniadlnleaniitiTaiaa. — i>.  I. 
Jf.J.JI.sor.i,  J.a   16,  is;*. 
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ffHOMPSON  (SIR  HENRY), 

^  Surgeon  and  Pro/«ttor  of  Olinieal  Surfftry  to  Univertiiy  OoUtgt  HoajtUal . 

LECTURES  ON  DISEASES  OF  THE  URINARY  ORGANS.  With 

illuiirations  on  wood.     Seoond  American  from  the  Third  English  Edition.    In  one  neat 
ootATO  Tolnme.     Cloth,  $2  26.     {Just  issued.) 


B 


r  THE  SAMS  AUTHOR.  

ON  THE  PATHOLOGY  AND  TREATMENT  OF  STRICTURE  OF 

THE  URETHRA  AND  URINART  FISTULiE.  With  plates  and  wood-cats.  From  the 
third  and  revised  English  edition.  In  one  rerj  handsome  octaro  yolnme,  cloth,  $8  50. 
( Lately  Published.) 

POBERTS  (  WILLIAM),  M.D.. 

■^v  Lecturer  on  Medieint  in  the  Maneheeter  School  of  Medicine,  etc. 

A  PRACTICAL  TREATISE- ON  URINARY  AND  RENAL  DI8 

BASES,  including  Urinarj  Deposits.  Illnstrated  by  nomerons  oases  and  engravings,  tiec- 
ond  American,  from  the  Second  Revised  and  Enlarged  London  Edition.  In  one  large 
and  handsome  ootavo  volume  of  616  pages,  with  a  colored  plate  ;  cloth,  $4  60.  {Lately 
Published,)  

fPUKE  (DANIEL  HACK),  M.D., 

JL  Joint  author  of  **  The  Manual  of  Pmychologieal  Mediei0U,*'  Ae. 

ILLUSTRATIONS  OF  THE  INFLUENCE  OF  THE  MIND  UPON 

THE  BODY  IN  HEALTH  AND  DISEASE.  Designed  to  illnstrate  the  Action  of  the 
Imagination.  In  one  handsome  octavo  volume  of  416  pages,  cloth,  $3  26.  {Lately  Issued.) 

f>LANDFORD  iO.  FIELDINOyTM.D^ri^R.C.P., 

Jj  Lecturer  on  Psychological  Medicine  at  the  School  of  St.  George's  Hospital^  Se. 

INSANITY  AND  ITS  TREATMENT:  Lectures  on  the  Treatment, 

Medical  and  Legal,  of  Insane  Patients.  With  a  Summary  of  the  Laws  In  force  in  the 
United  States  on  the  Confinement  of  the  Insane.  Bj  Isaac  Rat,  M.  D.  Id  one  very 
handsome  ootavo  volume  of. 471  pages;  cloth,  $3  35. 


It  eatisfleea  went  which  masi  have  beea  aorely 
feltbythebaajgeaeralpraetltionersofthUcoantry. 
It  takes  the  furm  of  a  maaaal  of  olinieal  deMriptlon 
of  the  various  forms  ef  ioianiiy,  with  a  dtseription 
of  the  mode  of  examining  persons  sospeeted  of  in- 
aanitj.  We  eall  partlcalar  attention  to  this  feature 
of  the  book,  as  flying  it  a  aniqae  valoe  to  the  gene- 
ral practitioner.  Ifwe  pass  from  theoretical  conside- 
rations to  descriptions  of  the  varieties  of  insanity  as 


aetaally  seen  in  praetiee  and  the  appropriate  treat- 
ment for  them,  we  find  in  Dr.  Blandfurd'*  work  a 
eonsiderable  advanee  orer  previous  writing »  on  tl  e 
subject.  His  pictures  of  the  various  forms  of  meotsl 
disease  are  so  clear  and  good  that  no  reader  eau  fsil 
to  be  struck  with  their  superiority  to  those  given  ta 
^idinary  manuals  in  the  Boglish  language  or  (so  fsr 
as  our  own  reading  extends)inany  other. — London 
Practitioner,  Veb.  1871. 


L 


EA  (HENRY  C). 
SUPERSTITION   AND   FORCE:    ESSAYS  ON   THE   WAGER   OF 

LAW.  THE  WAGER  OP  BATTLE,  THE  ORDEAL.  AND  TORTURE.  Third  Revised 
and  Enlarged  Edition.  In  one  handsome  royal  12mo.  volume  of  552  pages.  Cloth, 
$2  50.     {Just  Ready.) 


50. 

The  appearance  of  a  new  edition  of  Mr.  Henry  C. 
Lea's  "baperstition  and  Force"  is  a  s'<gn  that  our 
highest  schuUrrhlp  is  not  without  honor  in  its  na- 
tire  country.  Mr.  Lea  has  met  every  fresh  demand 
for  his  work  with  a  careful  rerliion  of  it,  and  the 
present  edition  is  nut  only  fuller  and,  If  posi«ible, 
nure  accurate  than  either  of  the  preceding,  but, 
from  the  thorough  elaboration  is  more  like  a  har- 
monious concert  and  lens  like  a  batch  of  studies.— 
The  nation,  Aug.  1,  1878. 

Many  will  be  tempted  to  say  that  (his,  like  the 
*'DecliQeandFall."isone  of  theuncriticizable  books 
Its  facts aie  innumerable, its  deductionb  simple  and 
Inevitable,  and  its  chtvaux-d^-frise  of  reference* 
bristling  and  dense  eooagh  to  wake  the  keenest, 
stoutest,  and'  be»t  eanipped  assailant  think  twice 
before  adranclng.  Nor  is  there  anything  contro- 
versial in  it  to  provoke  assault.    The  author  is  no 


polemic.  Though  he  obviously  feels  and  tbiiiks 
strongly,  he  succeeds  in  attaining  impartiality. 
Wbetr  er  looked  on  aw  a  picture  or  a  mirror,  a  work 
such  as  thm  ban  a  lasting  valne. — Lip%.ineotVs 
Magazine,  Oct.  1 878. 

Mr.  Lea's  cnriooR  historical  monographs,  of  which 
one  I  f  ihe  most  important  in  here  reproduced  in  an 
enlarged  form,  have  given  him  an  unique  poHitioo 
among  Bxglish  and  American  fchulars.  tla  is  dis< 
ticguinhed  for  his  recuudiie  and  slttuent  learning, 
his  pow«r  of  exhaustive  historical  analysis,  tl.e 
breadth  and  accuracy  of  his  researches  among  the 
rarer  sources  of  knowledge,  the  gravity  and  temper- 
ance of  bin  statements,  combined  with  slugular 
earnestncM  of  conviction,  and  his  warm  attachment 
to  the  cauoe  of  human  freedom  and  Intellectual  pro- 
gresH.— aV.  Y.  Tribune,  Aug.  9,  lb78. 


jDF  THM  SAMS  AUTHOR.    {LaUfy  Published.) 

STUDIES  IN  CHURCH  HISTORY— THE  RISE  OF  THE  TEM- 
PORAL POWER— BENEFIT  OF  CLERGY— EXCOMMUNICATION.  In  one  large 
royal  12mo.  volume  of  516  pp.;  oloth,  $2  75. 

The  story  was  never  told  morecalmly  or  with    basapeeuIiarimportaneefortbel&glishstndent,ai:d 


gr  )ater  learning  or  wiser  thought.  We  doubt,  indeed, 
If  any  other  study  of  this  fleld.ean  be  eompared  with 
this  for  elearness.  accuracy,  and  power.  —  Chicago 
Msaminer,  Dec.  1870. 
Mr.  Lea's  latest  work, "  Studies  la  Church  History." 

fatly  sustains  the  promise  of  the  first.  It  deals  with  ,  .  ^         ^.  ,  

three   subjecta— the  Temporal   Power.  Benefit  of '.ortgioal  booka,— LoiMlon  AtKaiwawiiv.lvu.'VA^'W 

Clergy,  mad  Sxeommanlemtion,  the  record  of  which  I 


Is  a  chapter  on  Ancient  Law  likely  to  be  regarded  ss 
4nal.  We  can  hardly  pass  from  our  mention  of  such 
works  as  these— with  which  that  on  "Sacerdotal 
Cilibeev"  should  be  tneluded— without  noting  i be 
literary  phenomenon  that  the  head  of  one  of  the  first 
American  houses  is  also  the  writer  of  some  of  its  ipost 


i 
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To  avoid  fine,  this  book  should  be  returned 
on  or  before  the  date  last  stamped  below. 
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